Dryland farming in India - A Select Annotated Bibliography by Singh, Shyam
DRYLAND FARMING IN INDIA 
A SELECT ANNOTATED BIBLIOGRAPHY 
SUBMITTED IN PARTIAL FULFILMENT FOR 
THE AWARD OF THE DEGREE OF 
jUaSter of librarp Science 
1989-90 
BY 
SHYAM SINGH 
Roll No. 89 LSM - 03 
Enrolment. No. V - 3173 
Under the Supervision of 
MR. ALMUZAFFAR A. G. KHAN 
Reader 
OEPARTIVIENT O F L I B R A R Y SCIENCE 
A L I G A R H MUSLIIVI U N I V E R S I T Y 
A L I G A R H 
1990 
0HEcsE^ o^a 
DS2320 
Tsl I 29039 
DEPARTMENT OF LIBRARY SCIENCE 
ALIGARH MUSLIM UNIVERSITY 
AUGARH 2 0 2 0 0 1 
(India) 
September 10, 1990 
This is to certify that the n.Llb. Sciencs 
dissertation of Mr. Shyam Singh on " t^ ryland F'aming 
in India t A aelect annotated bibliography " was 
conpiled under ny supervision and guidance. 
-Ov 
( Altjuzaffar A.G. Khan ) 
READER 
Dedicated to the Lasting 
Memory of my 
MOTHER 
C O N T E N T S 
Page. 
ACKMDWLEDCJEME^T ( i - i i ) 
AIMS ,SaOPE AND METHODOLOGY ( i i i - v i ) 
P A R T ^I 
INTRODUCTION ^'23 
P A R T - I I 
AN^DTATED BIBLIOGRAPHY 24-134 
P A R T - I I I 
LIST OF JOURNALS DOCUTCNTED 185-136 
LIST 01^ ABBREVIATION'S USED 187-183 
GrX>SSARY 189-194 
COMBINED AUTH0R,TITLE A^TD SUBJECT INDEX 195-258 
A JH R H M 
! i ; 
ACKNOWLEDGEMENT 
In the completion of th is work, I s tand deeply indebted 
to my supervisor , Mr. Almuzzaffar A.G. Khan, Reader, Department of 
Library Science, Aligarh Muslim University Aligarh, without whose 
inva luable suggestions and worthy advice I would have never been 
able to complete the work. 
I am also thankful to Prof. Mohammad Sabir Husain, 
Chairman, Department of Library Science, Aligarh Muslim University, 
Aligarh for his able guidance & suggestions whenever needed. Thanks 
are also due to Prof. Noorul Hasan Khan, University Librar ian , 
Mr. Shabahat Husain, Reader, Mr. S. Mustafa Zaidi, Lecturer, 
Mr. S. Hasan Zamarud, Lecturer, and Miss- Seema Raz, Lecturer, 
Department of Library Science for the cooperation and help during 
the study period. 
I am also thankful to my elder brother Mr. Nahar Singh, 
Invest igator cum computer, and other family members, who have 
been insp i r ing me with immense encouragement during the stages of 
my s tudy . I am also grateful to my classmate Mr. Asif Fareed 
Siddiqui for his cooperation a t every s tage . Thanks are also due to 
the L ib ra r i an , Jawahar L ibra ry , R.B.S. College Bichpuri (Agra), 
Seminar l i b r a r i an s , Department of Geography, Commerce and Library 
Science, A.M.U., Aligarh. 
at) 
In the l a s t I am a l so t h a n k f u l to Mr. Rlsh i Sharma, 
t y p i s t , for t y p i n g the p r o j e c t . 
( SdVAM SINGH ) 
ALIGARH 
10-9-1990 
oil) 
SIMS, SGCPE ^m METHODOLOGY 
Having chosen a topic t o study the beginers i s forced with 
problems of ge t t ing information t h a t might enable him to answer 
t ha t ouest ions. The tcp lc of my bibliography deals with the 
crcp proiuct ions and methods used fo r improvement of the 
soi l and u t i l i z a t i o n of the land of low moisture areas such 
as Painfed , Dryland, Arid zone e t c . 
The v a r i e t i e s most su i t ab le fo r such type of condi t ions , 
the methods used fo r cu l t i va t i on such as Intercrcpr ' ing , cropping 
p a t t - r n s , f e r t i l i z a t i o n , mulching e t c . are se lected fo r b i b l i o -
graphy. 
The inforraation on the topic »DrylaM farming in Ind i a ' 
has be-n selected from var ious sources. These are reference 
sources and per iod ica l l i t e r a t u r e such as u l r ich In te rna t iona l 
per iodica l Direc tory , Indian Guide to per iodica l l i t e r a t u r e . 
Index Ind ia , and d i f fe ren t Journals l i b r a r y catalogues of MavHana 
Azad Library , Seminar l i b r a r i e s of Depa'-tment of Geography 
and Gcmraerce, Aligarh Muslim Univers i ty , Aligarh and Jawahar Libran?-, 
R.B.S, College Bichpuri , Agr§ are a l so consulted fo r Searching 
primary and secondary sources which are re la ted t o the subject. 
IfV) 
As f a r as pOF?"ble the I n t e r n a t i o n a l S t a n d a r d , has been 
fo l lowed, A f t e r sea rch ing the l i t e r a t u r e , e n t i r e s were recorded 
on 20 X 12 cm. Cards, The e n t r i e s i n t h e b i b l i o g r a p h y con ta in s 
a b s t r a c t s g iv ing es sen t i&l in fo rmat ion about the a r t i c l e s , E a c h 
e n t r y has been g iven a s u b j e c t Headings. The s u b j e c t headings 
a r e de r ived on the b a s i s of indexable terms and with the help 
of s e a r ' s l i s t of s u b j e c t Headings. 
ARRAGEMS^ ^ 
The b i b l i o g i ^ p h y i s i n t h r e e p a r t s , p a r t one d e a l s with the 
h i s t o r i c a l background of Dryland farming. 
P a r t two d e a l s with b i b l i o g r a p h y . E n t r i e s in b i b l i c g r a p b i c a l 
p a r t have been a r ranged a l p h a b e t i c a l l y accord ing t o t h e i r suDject 
Headings. Almost l e t t e r by l e t t e r method i s fol lowed under 
S p e c i f i c Subjec t Headi r^s . The s p e c i f i c s u b j e c t Heading? a r e 
unde r l i ned . The e n t i r e s a r e s e r i a l l y numbered t o f a c i l i t a t e 
l o c a t i o n of an item through index g iven in p a r t - H I . Each 
b i b l i o g r a p h i c a l e n t r y c o n t a i n s the fo l lowing i tems of informat ion, 
a) S e r i a l number 
b^ Name of a u t h o r / au tho r s ( a semicolon ( ;) i n betv;een the a u t h o r s ) . 
c) A ful l stop ( . ) 
d) t i t l e of the a r t i c l e including s u b - t i t l e and a l t e rna t i ve 
t i t l e , if any. 
(v> 
e) A full s top(.) 
f) t i t l e of the periodical in abbreviated or in full form. 
g) A fu l l stop ( . ) 
h) Months of p e r i o d i c i t y in abbreviated form, if avai lable 
with a r t i c l e , 
i ) Year of per iodica l pub l i ca t ion 
j ) A ccma ( ,) 
k) Volune number 
1^ Issue number in bracket 
m) A coma ( , ) 
n) inclusive pages of a r t i c l e . 
A Specimen of the entry i s given below :-
AGRO-TECHFIQU S^ 
1. Dhiman,S.D. ; Sharma, H.C, ; Singh, R.P. Role of agro-techniques 
in the production of rainfed wheat. Indian J . Agron. Sept-Nov. 
1979, 24(3),345-7. 
The preser-t study discusses the agro-techniques PvM, microbial 
c u l t u r e , ^YM+Spirillum lepafertm, p lanof ix , Cycocel, Kaolin, 
Planofix + Kaolin and Cycocel + Kaolin with a cont ro l . The level 
of nitrogen kept was 0,30 and 60 kg N /ha in the main 
p i o t s . The y ie ld of wheat may be increased with the use of 
"^YM (#) 10 tons /ha plus microbial cultur?? due to t h e i r 
favourable ef fec t on no of ear /m row length and 1000 g i^ in 
(^/n 
weight . The h i g h e s t WUE (154) was recorded wi th the uSe of 
s p i r i l l u m lepoferum p l u s FT^'. and fol lowed by P n , Sp i r i l l um 
lepoferum and p lanGfix I t was i t was recorded lowes t (115) 
with the use of k a o l i n . 
Third p a r t d e a l s with the combined Author , t i t l e and sub j ec t 
index f o r the convenience of u s e r s . 
ABBREVIATIONS 
A l i s t of abb rev i a t ed and f u l l form of the j o u r n a l s have 
been provided and a general l i s t of a b b r e v i a t i o n s used have a l s o 
been provided in the p a r t T i l I n d i x . 
PART ONE 
aKi^ia®i)i©i^a®ii 
T N T R O D U C T T O F 
Agriculture i s the l a r g e s t and most imt)ort=?r!t 
Sector of Indian economy.About 70/3 of th? peools depend 
up on agr icu l tu re and a la rge p a r t of i t in India i s 
s t i l l a gamble in annual r a i n f a l l . In Bombay, Madras, 
Panjab and the earstwhile s t a t e s of Rajputana, Hyderabad 
and mysore, there are extensive areas which have mostly 
dependent on r a in fa l l fo r crop product ion.Agricul tural 
development in India so f a r had been made only towards 
the i r r i ga t ed areas whereas the vas t dry-land / rainXed 
areas which account for about 74 percent of net cul t ivated 
area s t iTI remained neglected. But the present Government 
has emrohasized and taking su i tab le s teps for growing the 
c^ops on dryland/ rainfed s o i l s , Th??e areas contribute 
about 42 percent to t o t a l food gra in production and bulk 
of p u l s e s , o i l s e e d s , indus t r i a l crops l i k e cot+on and ground 
nut are cu l t iva ted under rainfed condit ions. 
Before beginning, we should be c l ea r abou+ the 
meaning and scope of dryland farming, About 74 percent 
of our agr icu l tu re i s rainfed or dryland agr icu l tu re . 
There may be two Implications of dryland farming. 
1- Those a r e a s which a r e l o c a t e d In mois t bu t where 
a g r i c u l t u r e i s l a r g e l y r a i n f e d may be regarded 
a s reg ions of d ry land farming. F o r exanople 
cha tanagpur , Madhya Pradesh , Or i s sa e t c . 
2 - I t may apply only t o such reg ions where the envi ron-
ment i s r e a l l y dry with a l i m i t e d amount of r a i n f a l l 
an absence of i r r i g a t i o n , a n d where such crops a re 
grown which a re adapted to dry c o n d i t i o n s . 
AREAS OF DRYLAND FAPMlwa ; 
This inc lude sou th -wes te rn p a r t of U.P. , B iha r , 
Panjab and Haryana, a lmost a l l the Ra jas than , Gu ja r a t , 
Malwa, Rayalaseema and ad jo in ing reg ions of Andhra Pradesh 
a b e l t in Maha ra sh t r a , Karnataka and wes+ern g h a t s . 
CLIMATIC CONDITIONS; 
The main components of c l ima te which a f f e c t the 
crop product lo '^ i n d ry lands a re r a i n f a l l , t empera tu re , 
r e l a t i v e humidi ty , wind v e l o c i t y , sunshine , e t c . The 
c l i m a t i c c o n d i t i o n s of important f i v e dry farming 
Research S t a t i o n s of I n d i a , such as : 
( i ) Rohtak in the S o u t h - e a s t Pan j ab , 
( i i ' ^ SholapuT" 
( i i i ) B l j a p u r on t h e p l a t e a u of the Bombay-Deccan 
( i v ) Raichur , aoout I50 miles to south of sho lapur ; 
(v ) Hagari nea r B e l l a r y o>^  the p l a t e a u known as 
the Madras- Deccan which i s more o r l e s s 
cont iguous with the p l a t e a u of Bombay has beer 
d iscusspd-
Rohtak r e p r e s e n t s the no r the rn dry zone in I n d i a , 
while the o t h e r fou r s t a t i o n s r e p r e s e n t the Southern 
dry-zone of the p e n i n s u l a r I n d i a . 
( i ) TEMP^ T?ATURE ; 
Temperature^? in the nor th show ^ ve'^r vride r p r g e , 
the a b s o l u t e maximum record being ^^3'W in may and minimum 
sometimes reaching the f r eez ing p o i n t , vi2.32*»P. In the 
South , a l though the maximum t e n p e r a t u r e recorded i? near ly 
the same as i n the n o r t h , the minimum never reaches the 
f r e e z i n g p o i n t . The monthly means f l u c t u a t e between 70"? 
and 92.2®?, There i s a d i s t r i c t cold season experienced 
in the nor th and the he t season extends l o n g e r than in the 
South, 
( i i ) RAIWALL and IT 'S DISTPIBUTTO^T; 
The r a i n f a l l i n the nor th i s ve ry low and i s obta ined 
most ly by the South-West monsoon. But t h e r e i s i n v a r i a b l y 
Soma r a i n f a l l during +he cold season , The r a i n f a l l i s 
rec ieved i n a l i m i t e d number of days . I t i s ex+remely 
v a r i a b l e and i s much below t h e normal i n s eve ra l y e a r s . 
The normal rainfall i n South v a r i e s from 45-70 cm. 
I t i s r ece ived on a l a r g e r number of days a t t h e i r s t a t i o n s 
'^he v a r i a b i l i t i e s a re g r e a t both In the annual t o t a l 
as wel l as i n the monthly q u o t a s . Breaks and droughts 
a re exper ienced dur ing the monsoon c u r r e n t s which f a c i l i t a t e 
the l o s s of s o i l mois ture by evapo ra t i on . Defic iency of 
r a i n f a l l p roves a l i m i t i n g f a c t o r in crop p roduc t ion in 
Some y e a r s , 
( i i i ) mim VELOCITY Ai^ Tt) DIRt '^CTION: 
Wind i s f a i r l y high i n the South while i t i s l i m i t e d 
i n the North. There i s a p l a n t y of sunshine i n the South 
dur ing the crop growing season and a l s o during the ho^" 
Season, I n the nor th the sunshine i s d i s t i n c t l y lower 
dur ing •'-ho co ld season. 
( iv^ RELATIVE HUMIDITY : 
The no r the rn s t a t i o n s shows lower humid i t i e s in 
genera l and consequent ly h i g h e r evapora t ions during August-
September, Only in cold wea the r , the evapora t ions a re much 
lower and humid i t i e s h i g h e r due to cold wether r a i n s . In 
the Sou th , humid i t i e s a r e high only dur ing the monsoon 
months from June t o o c t o b r bu t a r e lower during main 
croT) growing season. The evapora t ion i s a l s o high during 
the c^op growing p e r i o d a M dur ing the hot season •f'rora 
march t o the end of May. 
SOILS A^^ THFIIP CQiMDITTONS IM DRYLAMD REQIQWS 
I - INDO-aANOATIC PLAIN-
The a l l u v i a l p l a i n s con t a in two main type of s o i l , 
v i z L igh t loam and Heavy loam. The l ands a re almost 
K a n t i k a r , ^\V. Dryfarming in I n d i a , p . 4 6 - 6 1 , 
IsveJ with an average f a l l of 2 f e e t p e r mi le . The genera l 
e l e v a t i o n above the sea l e v e l may va ry from 700 to 800 f e e t . 
'^he mechanical a n a l y s i s of s o i l samples from severa] 
p r o f i l e s shows t h a t i n the l i g h t loams , sand and s i l t 
p o r t i o n s make up 70 to 80 p e r c e n t of the s o i l , in the heavy 
loam, the c l ay con ten t of the lower l a y e r s may reach 
almost 40 p e r c e n t and the sand f r a c t i o n decreases p rooor -
t i o n a t e l y . The p resence of l ime nodules as Kankar, e s p e c i a l l y 
in lower l a y e s s i s a t y p i c a l f e a t u r e of the heavy loam. 
The g r e a t pore space combined v;ith low volume expanslor 
ensures easy p e n e t r a t i o n of r a i n wate r t o lower layer ' s . Even 
small showers of r a i n thus become use fu l . The low hygroscopic 
c o e f f i c i e n t and the low w i l t i n g p o i n t a l low the u t i l i s e t i o r 
of most of the water held by the s o i l . 
Chemical a n a l y s i s i n d i c a t e s t h a t the s o i l s a re r i ch 
in esse'^'*"i9l p l a n t food i n g r e d i e n t s l i k e n i t r o g e n , p o t a s h , 
phosphor ic a c id . 
I I - BCM3AY DSCCA^ ^ -
The s o i l s of problem area of the Bombay Deccan 
have been der ived froii t he b a s a l t o r the Deccan t r a p . 
The t r a c t i s undula t ing and c o n s i s t s of s e r i e s of low 
r idges and v a l l e y s . The c o n f i g u r a t i o n favours runoff 
of r a i n wa te r and consequent s o i l e ro s ion . I t i s computed 
t ha t nearly 40 percent of Arable lands have be'='n so heavily 
recorded tha t they are no longer su i tab le fo r growing 
rabi crops t ha t are grown on conserved moisture from ra in-
f a l l . The e levat ion of t h i s t r a c t va r i e s from 2,000 f t , in 
the west to 1 ,400 f t . on the eastern boundary. 
The s o i l s of sholapur and Ahmedanagar d i s t r i c t s 
of Bombay- Deccan are grouped in three c lasses based on 
thickness of so i l l a y e r and these are ca l led deep, mediuii 
deep , and the l i g h t shallow s o i l s . Bijapur d i s t r i c t 
contains comparatively much deeper s o i l s which indicate 
deposit ion of mater ial brought down by the water act ion. 
Prese'^ce of lime nodules or kankar indicate continued 
leaching of lime from UDper layers so i l in to the lower 
l aye r s . Erossion has removed the *A • horizon completely, 
exposing; the 'B ' horizon on surface. 
Mechanical analysis of so i l s indica te tha t the 
clay and the s i l t f rac t ions together make up more than 
80 percent of the whole Soi l . The clay content alone in 
one case Is as high 7I percent . 
Chemically a l l the s o i l s are r ich in nitrogen 
potash, and phosphoric acid. In the case of highly eraded 
land, the thickness of so i l l aye r proves l imi t ing . 
TTI. HYDSHABAD Sn^ ATE i 
This t r a c t i s s i tua ted to the eas t of dry d i s t r i c t 
of the Bombay-Deccan l i k e Ahmednagar, Sholapur, and Bijapur. 
The Southern d i s t r i c t s of Raichur has another geological 
foma t ion with +he g r a n i t i c and goe i s s ic rocks- of Archean 
age. I n these areas two main types of s o i l s are met v-ith. 
One of these is the famous Red Soil of the Southern India 
and the o ther represents the black cotton s o i l , derived 
from the oldest gne lss ic rocks, 
'^^^ e^<^  s o i l s are found to vary in t h e i r depth 
from 6 to 30 inches, immediately below t h i s l aye r , d i s in -
tegra ted rock, v i z . g ran i t e or gneiss i s found some time 
with accumulated lime or Kankar i s found, '^he red so i l s 
are usual ly met with near the outcrops of rocks or near 
h i l l s and ridges while the deep black s o i l s are found in 
low lying pos i t i ons . 
Red s o i l s indicate a high proport ion of sand fract ions 
in the mechanical ana lys i s . The Black Cotton Soils on the 
other hand, show high clay content approaching tha t some 
of the deep black s o i l s of the Bombay Deocan. Where the 
clay content is moderate, the s o i l s show good physical 
character . 
IV. MADRAS DECGAN ; 
The s o i l s of t h i s t r a c t having high pore space and 
high volume expansion impede the p e n e t r a b i l i t y of rainwa-^er 
t o lower l a y e r s and t h e i r high shr inkage induces hardening 
and c l ad format ion of the su r face l a y e r . These c h a r a c t e r s 
a re u n s u i t a b l e f o r good - p l a n t growth, Chemical a n a l y s i s of 
t he se s o i l s r e v e a l s g r e a t d e f i c i e n c y of n i t r o g e n and 
phosphor ic a c i d s , 
T. ARTD-ZQMES ( F PAJASTHAN -
IW the a r i d zone of Ra ja s than , Sandy n l a i n s 
i n t e r p r e s s e d with va ry ing f requency of d i f f e r e n t types 
of dunes occur over 64 .6 p e r c e n t of the a rea (Dhl r , I9?7b) . 
The dune s o i l s a r e h i g h l y Sandy ( 5 . 6 + 6,2% c l a y , 1.3 ^o 
3.1?^ s i l t , the r e s t being sand f r a c t i o n ) , s t r u c t u r e l e s s 
with ha rd ly any evidences of pedogenes i s . Grey brown 
loams occuny 13 .6 p e r c e n t of the r e g i o n , mos t ly in the 
s o u t h - e a s t p a r t . These s o i l s have reasonaoly well developed 
s-^ruc-t-ure and a re thus s t a b l e a g a i n s t e ro s ine fo rce of 
the wind, 
•^he data on the a v a i l a b l e f o r i of the major 
and m i c r o - n u t r i e n t e l a n e n t f o r some of the s o i l s show t h a t 
9 
t h e humus con ten t i s lev/ to ve ry low, the a v a i l a b l e phosp-
horus and potassiuK a r e , however, p r e s e n t in an adequate 
amount. 
MPOHTAm^ mYlAW) CRCPS AW THEIR VARIETIES IN RELATIC^^  TO 
DI^ ^ERS^TT AREAS kim CLIMATIC CO?€)ITIONS 
WHEAT t SUJATA-A, C-306, Meghdoot, Mukta , IV/P72, K65, 
Kalyan Sona, VL 616, S o n a l i k a , This crop can be 
grown in the b l a c k Deccan s o i l s . Th is i s due +o 
quick dry ing of upper s o i l s i n h i b i t i n g the 
development of a secondary roo t system and 
t i l l e r i n g . I n the b l ack c o t t o n s o d l s , the 
c u l t i v a t o r has a choice of crops l i k e c o t t o n , 
wheat and l i n s e e d , 
RICE : l\Teela, Chaika 5 9 , M22, B a l a , Kanchan, Ki ran , 
Cauvery, Ratna , Kal inga , Annanda, 
We may inc lude r i c e anong t h e drv land crops 
but stich u n i r r i g a t e d r i c e of small q u a n t i t y and poor 
v a r i e t y i s monsoon r i c e grown in p a r t s of M a h a r a s h t r a , 
Andhra P radesh , Guj ra t andMadhya Pradesh , 
K a n t i k a r , N.V. Dryfarmlng in I n d i a , p . 6 2 - 1 0 2 . 
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BAPLP'Y ; Amber (K71), Patna , Vijay DL3, R 5. 6 Himani. 
The geographical requirements of b a n e y include 
a low temperature, higher soi l and lower so i l moisture 
than what i s needed fo r wheat. Barley i s grown both 
i r r i ga t ed and as a dry crop in eas tern Pajasthan, U.P. , 
north-western Bihar and'^".?. 
PULSES : Gram (^TP58) 
Among the pulseS gram i s most important The maximum 
concentration is in Haryana, punjab northern Rajasthan 
and U.P, I t i s also grown inM.P. , eas tern Rajasthan , 
T^aharashtra, northern Karnataka and north-western 
Andhra. Graoi general ly needs moderately heavy clay 
s o i l s , including black cotton s o i l s and the same land as 
wheat and barley. 
B^ JARA • HB-3, ^S generation of hybrid 
Ba.jara i s a tynical dryland food and fooder 
crop. I t i s a crop of Rajasthan , CJuQrat, South eastern 
Haryana , South Western U.P. , including the lower 
Ganga-yamuna doab, Bundelkhan, north-western lagdhya pradesh 
the d r i e r regions of Maharashtra, Andhra Pradesh and 
li 
"'amil nadu, but the maximum concentration is in Rajasthan. 
I t i s grown on poor black cotton soil of d r i e r uplands, 
JCWAR : j S - 2 0 , CSV-3,CSv-2, CSV-4 ,CSV-6^^133 , CSH1&2, 
Local ^yl64, 
Jowar is a food and fodder crop requiring fioisture 
conditions than bajara. I t i s l a rge ly a crop of peninsular 
India covering a la rge hectarage inMaharasht ra , Andhra 
Pradf=sh, Western Madhya Pradesh, northern Kamataka, Tan^ilnadu 
Gujrat and Western Madhyapradesh I t i s a lso grown in eaeter-
Pajasthan, Haryana and South-Western U,P. Like bajera. 
I t i s grown in regions of black cotto>^ s o i l . I t repuires 
a well d i s t r ibu ted r a in fa l l and is injured by lack of 
rain in the proper season, by excessive hu-nidity and 
cloudiness and a very high temperature. 
MAIZE : Vikram, Aniber, Shakt i , Chandan - 3 . 
'^;aize is a lso l a rge ly a rainfed crop when grown 
during -^ he suamer monsoon. I t co\'ers la rge areas in 
Jammu, Panjab, Himachal pradesh , Pajasthan, Haryana, U.P, , 
Bihar , iv'^ orth Andhra Pradesh p a r t of M.P. and eas t central 
Gujrst , I t requires a r ich e levated, well drained l i g h t e r 
S o n s , I t needs l i g h t showers with shor t , sunny in te rva l s . 
n 
LINSSED ; I t i s grovm i n U.P. , e a s t e r n Ra jas thsn , M adhya 
P radesh , Maharash-^ra, nor th e a s t e r n Kamataka 
nor th easte-^n Andhra Pradesh and Bihar . An u n l r r i -
ga t ed r a b i crop r e q u i r e s more o r l e s s the same 
S o i l as wheat and gram, e . g . a well d ra ined 
loamy s o i l , e s p e c i a l l y i f i t i s r i c h in l ime . 
Tt i s i n ju red by c loud ines s when in f lower . 
RAPS & MUSTARD; Pusa r a i 4 5 , p r a d a s h , Rape o r t o r i i s yrovr< 
mainly in Panjsb and Haryana and the submountain 
h i l l t r a c t of U.P. They a r e a l s o c u l t i v a t e d in 
nor the rn and n o r t h - e a s t e r n Ra jas than , Ki.P. B i h a r , 
O r i s s a , W.Bengal and Brahmaputra v a l l e y . 
SESmm: P r a t ap (C-5n) , t y p e - 1 3 . 
I t i s g e n e r a l l y grown as a ra ini 'ed Kharif crop 
and p a r t l y as a r ab i crop needing moderate 
m o i s t u r e . The b e s t s o i l of the Gapga p l a i n i s 
an upland well d ra ined a l l u v i a l loam. I t can 
grow on poor s o i l . The maximum concen t r a t i on occurs 
i n Southern U.P. and Rajas than . 
GROU^ TD^ J^T : 'Span i sh Improved*: 'IMV-I ; ^l¥V-9; 'GAV-ll ' , 
WY l n , 2 , & M 13 . 
I t i s a pr imary crop of the Deccan, South of 
the Warrcada and the Godavari b a s i n s , r ec iev ing 
lo 
l e s s than 1 ,000 ram annual r a i n f a l l . Groundnut 
i s a lso grovm in thp middle p a r t s of the Ganga 
Ghaghara doab, Punjab and eas tern Rajasthan, 
A f a i r l y high concentrat ion occurs also in 
Maharashtra and Kamataka , eas ts of Ghats i»-
Andhra, Pradesh and Tamil Nadu. Generally i t 
needs »a Sandy loam, l i g h t and porous soi^ ; 
with plenty of l ime, f ree subsoil draina-^e. 
CASTOR i «No55 ' , "^l-ilO', '10185 ' , 'GAUGE 1 • 
I t i s grown in west-central Andhra Pradesh, 
S ta tes of Karnataka, north-west Tamil Nadu, and northern 
Gujarat. I t requires well-drained loams to ver^ ?- l i g h t 
or heavy s o i l s Excesrive moisture is in jur ious . 
Cavw^': 'HA','DP 1 9 7 ' , 'Bhagya' 
Theere are three cotton zones of India 
( i ) Indo-Gange+-ic divide the western U.P. , grov/ing p la in 
( i i ) the Deccan lava and Gujarat p l a i n ( i i i ) West-central 
Andhra and western Tamil nadu. There are f ive main classes 
of cot+on s o i l s in I nd i a , (a ) r i ch , black clay or loamy 
Soils such as those of Kathiawar and Gujarat , Producing 
the f i n e s t cotton. 
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(b) deep heavy moisture- re tensive s o i l s of the deccan lava§ 
(c) packets of black s o i l s on the Archeans p a r t i c u l a r l y 
o^ +-h9 basic gneisses of western Tamilnadu, 
(d) The a l luv ia l sandy so i l i s the regur or black cotton 
s o n . 
Unirrigated sugarcane occurs mainly in northern 
p a r t s of the Gangetic p l a in s between yamuna and the kosi 
where there is natural moisture in the s o i l . 
There are ce r t a in o ther crops which can also 
be thrown in ralnfed/ dryland condit ions. Which are as under : 
Oat (Forage)~Kent TII-10 
Cowpea 
Setaria 
noth-T3 
Guar-2470/12 
Kodo 
Pear l ra l l le t 
M ung 
Urd and Pea 
T^ OREST CROPS - Ber, and Acacia 
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Due t o l i m i t e d choice of crops matching the 
mois tu re a v a i l a b i l i t y p e r i o d , l a c k of s h o r t d u r a t i o n and 
high y i e l d i n g crop v a r i e t i e s , l a c k of s u i t a b l e p l a n t 
types f o r i n t e r c r o p n i n g , socio-economic c o n s t r a i n t s , low 
l i t e r a c y and a p o o r economic base . S c i n t i s t s a r e engaged 
in the development of s u i t a b l e dryfarming technology 
a t d i f f e r e n t Research s t a t i o n s . They have p r e s c r i b e d the 
fo l lowing p r a c t i c e s to be adopted f o r d r y - f a r a i n g , 
TOPROVED AgROF(y?IC PPACTIGES FOR DRYLAND FAmiMG 
PLOUGHI^ iG : 
S c i e n t i s t s thought to i n c r e a s e the p roduc t ion 
p o t e n t i a l of d ry l ands , P r a c e s fol lowed a r e deep ploughing 
of s o i l . Contour bunding should be done in o r d e r to s t o r e 
mois tu re in the s o i l . 
Study showed t h a t breaking up of i n n e r l a y e r 
under the t»lugh s o l e by deep ploughing enhanced the 
wa te r i n t a k e and h y d r a u l i c c o n d u c t i v i t y . U l t i m a t e l y t h i s 
p roces s flnhanced the roo t growth of crops and increased 
the y i e l d . 
Mohammad S h a f i ; Mehdi Raza. Dryland A g r i c u l t u r e in 
I n d i a , n . 26-45. 
l i > 
FERTILIZATION : 
F e r t i l i z e r i s the kingpin fo r increasing 
product iv i ty in ag r i cu l t u r e . Addition- of p lan t nu t r i en t s 
in the form of f e r t i l i z e r s cons t i tu tes an essent ia l 
step in ag r i cu l tu ra l production. 
Application of organic manures l i k e Farm yard 
Manure, green manure and ccmpost i s qui te necessary ^c 
keep the soil in good t i l t h and balance, but they are 
in short production and can not meet the fu l l reQuireme'^ts 
of crops. Hence, there i s a necessi ty of making up the 
d e f i c i e n c i e s by the use of inorganic or chemical f e r t i l -
i z e r s . Because of ea s i ly soluble in v/ater, the nut r ien ts 
in them are eas i ly ava i l ab le . 
Nitrogenous F e r t i l i z e r s ; 
Nitrogenous f e r t i l i z e r s may be c l a s s i f i ed in 
to four groups on the bas is of the chemical foms in which 
the nitrogen i s present in them , namely aenmonical and 
n i t r a t e f e r t i l i z e r s and amide f e r t i l i z e r s . F e r t i l i z e r s 
produced in India are urea, calcium ammoniutn n i t r a t e , 
amraoniiiB sulphate , ammonium chloride and ammoniun 
Sulphate b i t r a t e . 
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Phosphatlc f e r t i l i z e r s : 
Phosphatic f e r t i l i z e r s or phosphates contain 
the nu+rient element phosphorus. I t may be c l a s s i f i ed in 
to three groups according to the foms in which the 
phosphorus contents are present . For exanple s ingle 
super phosphate Double and Tr iple superphosphate. 
Potass ic F e r t i l i z e r s : 
Potass ic f e r t i l i z e r s are applied to the so i l 
to Supply p lan t s with potassiu"n, the supply p lan t s 
with potassium, the supply p lan t s with potass i tm, the 
th i rd major p lan t Nutr ient . For exanple potassium 
ch lor ide , potassiun su lphate , potapsiun scheni te . 
Applicat ion of f e r t i l i z e r s ; 
An unifom dose of 50 kg N, 30 kg P2OC a nd 
20 kg KpO/ha was applied . En t i re dose of phosphorus and 
potash was applied a t the time of sowing along with ^ 
of Nitrogen ^ Nitrogen should be used as f o l i a r appl i -
cat ion. This method i s more s ign i f ican t as compare to 
other methods of ni trogen appl ica t ion . 
Entry No^21 
Indian j . of Agrl. Fco. 1986, 41(A)p.320. 
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From a v a i l a b l e r e s u l t s of expeHments on the 
time of sowing, no a r b i t r a r y da te of sowing can be 
f i xed . The most s u i t a b l e c o n d i t i o n of sowing the rab i 
crops i n sdeQuacy of s o i l mo i s tu re by the wet t ing of so i l 
l a y e r t o s u f f i c i e n t defith. 
The crop p e a r l m i l l e t sown i n l a s t week of 
Ju l} / r e s u l t e d i n h i g h e r g r a i n y i e l d than both e a r l i e r o r 
l a t e r sowings. Resu l t s of experiment showed t h a t p e a r l m i l l e t 
gave the h i g h e s t y i e l d when shorn with the onse t of th--
monsoon t h a t i s f i r s t f o r t n i g h t of J u l y , 
En t ry Wo. 65 
Method of sowing a re s e v e r a l f o r example d ibb l ing 
t r a n s p i a n t i a g , by seed d r i l l , by chonga systems a re ven^ 
much p o p u l a r . At the time of sowing row-spacing and seed 
ra+'e should be m a i n t a i n according to p l a n t type and 
Soi l c o n d i t i o n s , so t h a t the crop p l a n t s do not s u f f e r 
f o r adequate mois tu re and f e r t i l i z e r c o n t e n t s , 
CPOPPTT^ 'Gf PATTERNS 
MIXED CROPPING 
Crop mix tu re s a re widely grown, e s p e c i a l l y 
durln.^ the khar i f s eason , p u l s e s and some o i l s e e d s a re 
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grown with maize Jowar and b a j a r a . During r a b i season 
wheat and b a r l e y , wheat and ch ickpea , and wheat, barli^y 
and gram are sown as mixed c rops . S o i l s having own P content 
upto 12,2 kg p /ha were r equ i r ed to be i nco rpo ra t ed the 
8,7 kg p /ha f o r such crop m i x t u r e s . 
En t ry Fo . l73 
lyFTEP GROPPIHG : 
With p a r t i c u l a r r e fe rence to dry land a g r i c u l t u r e , 
an i n t e r c r o p p i n g system needs to be designed i n such a 
way t h a t i n case of unfavourable wea ther , a t l e a s t one 
crop w i n su rv ive to g ive econcraic y i e l d s . Most remuneratJvs 
i n t e r c r o p p i n g systems a re Sorghun + p i g e o r p e a , Sor^hun + 
Soyabe'="n, Sorghum + Groundnut and Some other mix tu res have 
been found t o be r e u a e r a t i v e . 
SEQUENCE CROPPIi^ y? ; 
' t r a d i t i o n a l l y t he se a r e a s grow a s i n g l e crop 
of long d u r a t i o n and the p r o d u c t i v i t y becomes u n c e r t a i n 
i n subnoraal yea r s of r a i n f a l l . Then an idea evolved to 
Chang-' the pa t+e rn and grow s h o r t d u r a t i o n crops followed 
by some o t h e r s h o r t d u r a t i o n c rops . Sorghurn-safflower 
sequence cropping proved h igh ly b e n e f i c i a l i n t e r n s of 
ne t r e t u r n s and b e n e f i t c o s t r a t i o . 
En t ry no. 28 , -30 No. 
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SOIL & MOIPTURB CONSERVATION ; MULCHING 
The p r o c e s s i n which we cover the s o i l s e i t h e r 
by a r t i f i c i a l means o r n a t u r a l means to r e t a i n the s o i l 
mois tureconte '^ t a rd reduces evapora t ion . 
Resu l t s of experiment showed t h a t wheat with 
the a p p l i c a t i o n of mulch and Kaolin consumed water 
economical ly and saved about 3 5 . 0 , 3 6 . 6 , and 15.0 mm 
water a g a i n s t 21S mni used by u n t r e a t e d c o n t r o l , 
Entr^^ No. 57 
Study i n d i c a t e d t h a t the maxitnun advantage 
of mulch was no t i ced when i t v/as a p p l i e d immedla-^ely a f t e r 
emergence. I n some y e a r s , mulch improved the growth as 
well as p roduc t i on which inc reased from 20 to 120 p e r c e n t 
in d i f f e r e n t mulching t r e a t m e n t s . 
Ent ry Nc.59 
Crop mulching was found to be useful f o r 
conserving tha m o i s t u r e . The use of p i n e - n e e d l e mulch 
caused the wheat y i e l d -^ o i n c r e a s e by 3.31 kg/kg seed. 
En t ry No. 60 
Experiments a l s o showed t h a t s t raw mulch 
reduces the f l u c t u a t i o n i n s o i l t empera ture and i n c r e a s e 
t o t a l biCTiia?s p roduc t ion in wheat. Cra in and s t raw y i e l d 
of wheat i nc reased when s t raw mul.ch a t 5 and 7-5 t - nnes /ha 
lA'BS a p p l i e d a f t e r sov.lng of wheat. 
En t ry ^To, 62 &S3 
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Though, t h e r e i s a l a c k of i r r l g a t i o r but i f 
the c u l t i v a t o r has such f a c i l i - ^ i e s and crop i s i n t reaendous 
ne-- d of water then i r r i g a t i o n should be done.'SxDeKrne'^ts 
showed t h a t i n case of cov.pea the y i e l d i s ve ry much 
in f luenced by weekly wate r a v a i l a b i l i t y . I n case of sorghtr-
a D p l i c s t i o n of 1 cm and 2 era runoff water as supplementa''. 
i r r i g a t i o n gave 15 to 25.^ h ighe r g r a i n y i e l d over no 
i r r i g a t i o n . 
E n t r y No.49 & 50 
Weeds a re p l a n t s , which grow where they 
aT-e not wanted. There a r e s eve ra l methods of c o n t r o l l i n g 
thetn such as : Mechanical methods - Hand p u l l i n g , hoeing, 
t i l l i n g , bu rn ing , f lood ing e t c , c u l t u r a l and cropping 
methods and f i n a l l y chemical methods. 
Exneriments showed +-hat use of a t r a z i n e ( 2 - c h l o r e -
4 ethyla-Tiino-B- i s o p r o p y l a m i n o - 5 - t r a i z i n e ) , 2 ,4-D, and 
2,A,5-T was most e f f e c t i v e in e r a d i c a t i o n of weeds 
and hence enhance crop p r o d u c t i o n in d r y l a n d s . 
En t ry No, 248-50 
PEST CONTROL r 
I n s e c t s and p e s t s a r e the l i v i n g animals 
who a t t a c k on the crop p l a n t and d i s t u r b the phys io losy 
of p l a n t s . So f o r removal of those spray ing of BHC-10^, 
A ld r in 5% Dimethoate , endo&ulphan, ca rba ry l should be done 
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accord ing t o the p r e s c r i b e d q u a n t i t y and methods to d i f f e i v 
e n t c rops . Seed t r e a t m e n t should be done be fo re sowing 
with the uSe of fungec ides . 
E n t r y No. 195 , 1 % , ''97 
HAmrESTITJG: 
I t i s d i f f i c u l t to f i x the tima of ha rves t i ng 
of c rops . The crop should be ha rves t ed J u s t a f t e r 
the dough s t age t h a t i s the s t a g e be fo re f a l l i n g aown 
the g r a i n s i n the s o i l and a t t h i s s t a g e seed becomes 
bo ld and dry, 
CONTIWaENCY/ALTSRNATlVE CROP PLANNING 
The major source of w a t e r f o r dryland crops 
i s monsoon r a i n s which a r e h igh ly u n c e r t a i n . The fo l l owi r^ 
a l t e r n a t e cropping s t r a t e g i e s have been developed, 
i ) I n case of delayed r a i n s I n l a t e J u l y 
- T r a n s p l a n t i n g of b a j a r a 
- Sowing of b a j a r a i n p l a c e of p u l s e s 
i i ) I n case of delayed r a i n s up t o the f i r s t week of August 
- P l a n t i n g of t r a d i t i o n a l g r a i n l eg imes , sugar 
and moth, 
i i i ) O c c u r e n c e of Drought e a r l y i n the season 
The gap could be f i l l e d t r a n s p l a n t i n g 3 week 
o ld the ba ja ra s e e d l i n g s , the complete removal 
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of weeds, the use of organic mulches or vegetal 
wostes, 
Iv) Occurrence of Drought ear ly in the season 
- P lan t populat ion should be reduced 
- Pro tec t ive i r r i g a t i o n from harvested water, 
COWCLUSION: 
In ord-sr to supply of food fo r rapidly increasing 
populat ion, s c i e n t i s t s thought t ha t the only way out of 
t h i s problem was to concentrate on dryland fanning as 
i t seemed to be most e f fec t ive method to subs tan t i a l ly 
ra ise the output of food. 
The myth of food self suff ic iency, disappeared 
when India had to import about 2 mi l l ion tonnes of wheat 
in 1981-82 to b o l s t e r up the f a s t declining buffer stock. 
The immediate so lu t ion t o the exis t ing problan r seemed 
to be Switch over tb dryland fanning, production in dryland 
has increased by more than 300 percent where fu l l technology 
package has been adopted. 
PART TWO 
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AGRO-TECHNIQUE S , CROP-CEREAL, WHEAT-RAINFED 
1. Dhiman,S,D. ; Sharaa , H.C, j S ingb,R,P . Role of a g r o - t e c h n i q u e s 
i n the p r o d u c t i o n of r a i n f e d wheat , I n d i a n J . A g r e n , Sept-Nov 
1979, 24(3) ,345-7 . 
The p r e s e n t study d i s c u s s e s the a g r o t e c h n i q u e s FYM,micnD-
b l a l c u l t u r e , PYM/ S p i r i l l u m lepoferum, p l a n o f i x , c y c o c e l , 
Kao l in , P l a n o f i x + Kaol in and cycocel + Kao l in with a c o n t r o l . 
The l e v e l of n i t r o g e n kep t was 0 , 30 and 60 kg N/ha i n the 
main p i o t s . The y i e l d of wheat may be i n c r e a s e d with the use 
of FY^ '- # 1 0 t o n s p e r h e c t a r e p l u s microb ia l c u l t u r e due to 
t h e i r f avourab le e f f e c t on no of ear/m row l e n g t h and 1000-gpain 
weight . The h i g h e s t WUE(154) was recorded with t h e use of 
s p i r i l l u m lepoferum p l u s FW and fol lowed by FYM, i ^ i r i l l u m 
leopferum and p l a n o f i x . I t was recorded lowes t (115) with the 
use of Kao l in . 
ARTD-ENVIROPME^^-CROPS-OIL-SEEDS-^ASAME-GENETICS-PHENOTYPE/ 
GENOTYPE 
2. Kumar, D. Phenotypic s t a b i l i t y f o r quan t i t a t ive t r a i t s of 
seasame under rainfed condi t ions of a r id environment. J . O i l Seeds 
Res. 1988, 5(1) ,8-12. 
Study indicated the phenotypic s t a b i l i t y of 5 quant i ta t ive 
t r a i t s f o r sesame by growing 10 genotypes in 8 environments 
under rainfed condi t ions . The s t r a i n s 4-2 and T-13 were the 
most s table fo r the seed y ie ld in b e t t e r environments whereas 
TC I7I and C6 exhibited maximum s t a b i l i t y f o r y ie ld in poor 
environment. Genotype X environment i n t e r ac t i ons were p resen t , 
and la rge por t ion of these was accounted f o r l i n e a r coa^jonent. 
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-urns,AGRcecoNORica, AGROMETRY-COST/BENEFITS 
3. Singh,D.V. j Mathur, B.K.Relationship between c o s t s and 
re turns in the rainfed Kharif Crops on a r id lands.Ann,Arid 
Zone. 1983, 22(4) , 301-5. 
I n a r id regions agr i cu l tu re i s a gamble on r a i n f a l l . 
The decision of farmers to reduce the cos t of c u l t i v a t i o n 
during r isky and uncertain per iod , thus may be j u s t i f i e d . 
Tt i s d i f f i c u l t to show the effect of cos t on the re turns 
under such circurastancss. Coeff icient of co r r e l a t i on between 
cost and re turn was found unsui table . The cos t i s not 
re f l ec t ing in re tu rns with sound prt>portion. 
MA MGSMENT-TECHNOLOGY ,GENERAL, COST/BENEFIT S-
DRY PARKING 
4. Reddy, Y.V, R. Economics and adoption l e v e l s of improved dryland 
technology among the ta rge ted and Non-targeted fanaers in 
Andhra Pradesh. Agrl. Si tu. I n India . Nov. 1988, XLIIl(8),695-701. 
Improvement in dryland farming i s a c ruc ia l f ac to r in 
the development of farmers economy in the a r i d and semi ar id 
regions. The technology developed by research i n s t i t u t e s has 
been t ransfer red to farmers* f i e l d s through operational 
Research P r o j e c t , Krishi Vigyan Kendra, Lab to Land Project 
and Watershed development programme. A Isurvey was conducted 
to understand the economics and adoption l e v e l s of dryland 
technology between targeted and non-targeted farmers of the 
same v i l l a g e . Benefit c a s t r a t i o of dryland crops indicated 
tha t l o s s was more o r p r o f i t was l e s s in case of t a i^e ted 
farmers compared to non-targeted farmers due to adoption of 
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lap roved p r a c t i c e s during drtjught year. 
ZOM S-ARABLE-CROP PRODUCTION, SYSTEM, RE SEARCH-INDIA 
5, Daulay, H, S, Farming Systems research in Indian Arid Zone. 
Geographer,July 1986, 33(2) , 6-12. 
I n order t o avoid the problems faced in a r id zone cu l -
t i v a t i o n , cen t ra l Arid zone Research I n s t i t u t e and other 
Centres are t ry ing to achieve the progress . I n Arable f a r -
ming-crops l i k e p e a r l m i l l e t , c lus te rbean , mungbean and 
Sesame in mixture/ intercropping are rgrowing.Intercropping 
of gra in legumes with cenchrus c i l i a r i s and Lasiurus Sindicus, 
r espec t ive ly , i s advantageous f o r s t ab l i s ing the product iv i ty 
and reducing the wind enDsion hazard. Agro-forestry in 
f r ag i l e eco-svstems envisages a sustainable land aanagement 
system which increases the overal l y ie ld of land. S i lv i -
pas tora l s tudies with three t r e e s , l . e Acacia t o r t i l i s , 
Colaphos popermum mapane and Hardwickia binata a t tvjo d i f fe -
rent spacings (5 X 5 m and 10 x 10 m) indicated tha t the 
grass y ie ld (Conchrus c i l i a r i s ) was not affected due to t ree 
p l an ta t ion . 
MANAGEMENT ,CROPPING SYSTEMS-RAj A STPiAN 
6. Singh, P.P. Cropping systems fo r drylands of the Indian 
a r id Zone. Ann. Arid Zone. 1980, 19(4) , 437-A3. 
In t h i s paper the author has discussed the cropping 
systems for drylands of Western R-ajasthan. The study 
indicated two themes : (1) p roduc t iv i ty , moisture use. 
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monetary returns and l a b o u r u t i l i z a t i o n i n d i f f e r e n t p a t t e r n s 
of c ropp ing . (2) wa te r h a r v e s t i n g and runoff r e c y c l i n g f o r 
maximum p r o d u c t i o n on d r y l a n d s of Rajas than . 
COMPARATIVE gTUDIE 3-CROP S 
CCfTTON-jSTRAINS^ SHORT DURATIONf *DP 197'/'BHAGYA » 
7 . K a t a r k i , B.H, Short d u r a t i o n Cot ton s t r a i n s f o r r a in f ed 
c o n d i t i o n s . I n d i a n Fmg, J u n e 1 9 8 2 , 3 2 ( 3 ) , 1 0 - 1 3 . 
To overcome p r o d u c t i o n c o n s t r a i n t s of a n c i e n t c o t t o n 
v a r i e t i e s , some s t u d i e s were i n i t i a t e d a t Dharwar i n 1968-69. 
Emphasis \ms g iven (1) To develop a d e s i r a b l e p l a n t type of 
e a r l y crop m a t u r i t y coupled with h ighe r h a r v e s t i ndex , and 
(2 ) t o i d e n t i f y the sho r t season i n t r a - h i r s u t u m hybr id f o r r a i n -
fed cond i+ ions . A t o t a l of 48 c r o s s combina t ions with 4 
materiial b a s e s has y i e l d e d s t r a i n s l i k e ^ 197 ' and »Ep 225 ' 
from »Bhagya X«p.78«. »IP-452 ' from »Bhagya»x *T.S.C, 67 E - 3 ' , 
'DP-197* and •Ep-225 ' a r e compact p l a n t t y p e s , maturing i n 
about 140 days and gane seed c o t t o n y i e l d of 13 Q p e r h e c t a r e . 
'DP-452' i s a mid l a t e s t r a i n , g i v e s about 14r5 Q/ba seed 
c o t t o n and 39 kg l i n t / q of seed c o t t o n . 
VARIETY (H4),WAPDHA-. RAIMPED ( ABNORMAL ) 
8, Ash tekar , C,G, C u l t i v a t i o n of 'H4' c o t t o n under abnormal 
r a in fed c o n d i t i o n s . I n d i a n Fmg. Apr i l 1985, 3 6 ( 1 ) , 3 -6 
Experiment's were conducted on two f i e l d s , f o r the 
season (1982-83) . Resu l t ? showed t h a t under s i m i l a r c o n d i t i o n s 
y i e l d s can be inc reased by 40 t o 80 p e r c e n t . P o r achieving 
good y i e l d s i n s p i t e of d rough t , t he fo l lowing 6 s t e p s have 
2c< o 
to be followed : ( i ) Proper prepara t ion of l and , use of F.Y.M. 
optimum doses of f e r t i l i z e r s in s p l i t app l i ca t ions a t proper 
tims by 'spot applicat ion* ( i i ) Regular and frequent inspection 
of f i e l d ( i i i ) Careful observation on germination, p e s t s and 
diserves ( iv ) More than 5 percent gaps ca l l f o r immediate 
adoption of tech-^iques to achieve good p l an t popiilat^'on 
(v) Plant p ro tec t ion by use of proper p e s t i c i d e s (v i ) For 
effect ive control use of synthet ic pyre thro ids be done a t 
lower pes t incidence, 
MUSTARD ,VARIETY (Pusa r a i 45) 
9. Gangasaran; Gajendra Gi r l . Studies on comparative Perfor-
mance of mustards v a r i e t i e s under dryland condi t ions . Indian 
J . Agron. Sept-Nov. 1984, 29(3) , 398-401. 
An experiment was conducted on ^^ndy loam soil . ' rreatments 
Composing ten c u l t i v a r s and Sowings were done on 16 and 1? 
October in 1980-81 and 1981-82 , respect ive ly using 4 kg seld/ha. 
The sov/ing was done in rows spaced 50 cm. apar t with uniform 
appl ica t ion of 50 kg N and 40 kg P20c/ha. Pusa r a i 45 produced 
the highest g ra in yie ld (25.0 q/ha) during both the years . 
The next bes t va r i e ty was pusa Bold (22.69) followed bv 
Varuna (21.6 q/ha) . Herce, v a r i e t y pusa r a i 45 was v e s s a t i l e 
in i t s adap tab i l i t y and could be recommended fo r drylands. 
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RICE, EARLY,VARIETY (Neela) , DROUGHT/DISEASE-RESTSTAiMT-UPLANDS 
10. Roy, J . K . *Neela ' , An e a r l y matuirLtsg r i c e v a r i e t y 
f o r r a i n f e d uplands , I n d i a n Fsjg. Hay 1989, 3 9 ( 2 ) , 8 - 9 . 
A new v a r i e t y of r i c e , 'CR 4 0 4 - 5 6 - 1 % named ' N e e l a ' 
has beer) developed a t CRRI, Cut tack , I t matures i n 
90 d a y s , t o l e r a n t t o d rough t , p e s t s , and d i s e a s e s l i k e 
b l a s t . Yie ld t r i a l s have shown i t s s u p e r i o r performance 
a s an e a r l y tjrpe. Being e a r l y and g a l l midge r e s i s t a n t , 
i t i s s u i t a b l e f o r the R a i p i r Zone of Madhya Pradesh 
where t h i s appears i n e a r l y crop of r i c e . I n l i g h t -
t e x t u r e d l a t e r i t i c s o i l , i t produced around 3 .3 tonnes 
p e r h e c t a r e while v a r i e t i e s l i k e 'MW-10' and ' K a l i n g a - I I I ' 
produced l e s s . With a l l normal agronomic p r a c t i c e s , 
phosphorus and po ta sh a s s i n g l e superphosphate and Murate 
of p o t a s h a t 25 kg p e r h e c t a r e should be app l i ed a s 
basa l d r e s s i n g 25+20+12 Kg, N p e r h e c t a r e should be 
app l i ed a f t e r f i r s t weeding, 3 weeks a f t e r t h e top d r e s s i ^ 
two weeks a f t e r t he l a s t a p p l i c a t i o n of N r e s p e c t i v e l y . 
WHEAT ( S u j a t a A ) , AREA-BARANI 
1 1 . Upadhyay, Y,M. ; T j a r d a r , J . S. ; Thakur , R. S. j Bhawsar, R.C. 
SUJATA-A new wheat f o r r a i n f e d c o n d i t i o n s . I n d i a n Fag. 
Nov 1981 , 3 1 ( 8 ) , 15-6 . 
I n r a i n f e d a r e a s , we can i n c r e a s e the p r o d u c t i v i t y 
of wheat through s u p e r i o r v a r i e t i e s and aanagement 
p r a c t i c e s . A new v a r i e t y 'Su ja ta* of wheat proved s u p e r i o r 
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to other c u l t i v a r s in cen t ra l zone. I t s quick seed germination 
and come up to the soi l surface; and e s t ab l i sh well help in 
i t s success in the barani a reas . The v a r i e t y resembles "C 306' 
in most morphological cha rac t e r s . The p lan t has p ros t r a t e early 
growth vigour, Flowerirg takes place between 75-85 days and 
the emergence i s non-synchronous. The v a r i e t y takes 135-AO 
days from seeding to seed r ipening. Grains are medium bold, 
uniformally f i l l e d , plump and round. Like o ther va r i a t i on i t 
i s a lso rus t r e s i s t a n t . The average y ie ld of 'Su ja ta ' was 
29,5 q/ha while y ie ld of kal iyan Sona was 28,0 q/ha a t the 
same amount of f e r t i l i z e r appl ica t ion , 
CONSEPVATION- MOISTURE , CROP-PRODUCTlOy,^  CULTIVATION 
CROPS.,GENBRAL f YIELD»-EXPERIMB!#'' 
12. Singh, R,A, ; Sii^h, O.P, j Sharma, H,C, j Mahatim Si^gh, 
Yield and moisture use p a t t e r n of rabi crops grown under 
rainfed condi t ions of eas te rn U.P. Ann, Arid Zone. 1977,"1 6(1) 
61-6. 
An experiment conducted on the Research Farm of Banaras 
Hindu Univers i ty during the rabi season of 1970 to 1974. 
Wheat, ba r ley , gram, and l inseed crops were grown under ra in-
fed condi t ions Gram and bar ley yielded more in conparision 
to wheat and l inseed . Moisture consumption of gram was 
highest followed by barley (DL 3 ) , gram (T1 and 3) and l inseed 
(T 397) were promising v a r i e t i e s in r e l a t i o n to moisture use 
eff i c ie rcy . 
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CROPS, PEA RMILIET 
13. Pandey, S.K, ; Kaushlfc, S,K. ; Gautam,R,C, Response of rainfed 
p e a r l m i l l e t ( Penisetum glaueum ) to p lan t densi ty and moisture 
consetvat ion, Indian J , ag r i c . Scj. J u l y l 9 8 8 , 58(7),517-20. 
A f i e l d experiment was conducted with hybrid »BK 560-230' 
p e a r l m i l l e t (penisetum glaueum ) cu l t iva t ed with 2 p lan t 
dens i t i e s (100,000 aad 200,000 p l a n t s /ha ) and 5 mulch 
and t r a n s p i r a t i o n suppressants (Straw mulch a t 5 tonnes / ha , 
presowing seed treatment with 0.2?l KNO,, 0.2^ borax ;^ray ,8^ 
Kaolin spray and a t raz ine spray along with Untreat con t ro l ) . 
More p lan t densi ty (200,000 p lants /ha) s ign i f i can t ly increased 
the gra in and stover y ie ld than lower p l an t densi ty of 100,000 
p lan t s /ha . Straw mulch. Kaolin spray, pre-sowing, seed t r e a t -
ment g rea t ly influenced the water use eff ic iency and yield 
in drylands. 
PULSE S-GE WE RALS 
14. Bhat ia , K.S, ; Srivastava, K.K, j La i , B, Moisture Conservation 
eff iciency of some legumes and t h e i r ef fec t on the yield of ra i 
(Brassica juncea coss) under rainfed condi t ions , Ann. Arid Zone 
1980,19(142) ,14-8. 
This experiment was conducted to assess the r e l a t i ve 
eff ic iency of d i f fe ren t legumes in conservation of moisture and 
t h e i r e f fec t on the y ie ld of r a i under dryland condit ions. 
Residual e f fec t of d i f fe ren t legumes was d i f fe ren t from 
one another. Follow, moong and urd cropping system was found 
to be ef fec t ive in increasing the yie ld of r a i because of 
suff ic ient soi l moisture conservation. Application of f e r t i l i -
zers did not improve the so i l moisture s t a t u s . 
SORGHUM-EXPERIMEKTT 
15. Robinson, J .G. ; Balasi4)ramanian, T.N, • Ravinkuraar, V. Effect 
of d i f fe ren t moisture conservation system on y ie ld of Sorghum 
(cm 6) in rainfed v e r t i s o l s . Madras a g r i c . J , 1986,73(5) ,255-8. 
An experiment was conducted to study the effect of 
d i f fe ren t moisture conservation systems on the yie ld of Sorghuis, 
The r e s u l t indicated t h a t con5)artmental bunding was found to 
r e g i s t e r s ign i f i can t ly higher sorghum gra in y i e ld / ha over 
f l a t bed system and found to be economically v i ab le . 
CROP PRODUCTION 
CRCPS-MILLETS •»]PEARL/K0DO^WlLIZER-RiTR0GEN, DOSAGES-DRnjLND 
16. Kaushik, S.K, ; Gautam, R,C. Comparative Perfortsance of 
d i f fe ren t m i l l e t s a t varying l e v e l s of ni trogen under dryland 
condi t ions . Indian J . Agron. Dec- Feb 1985,30(A) ,509-11 
Discuss the comparative performance of d i f fe ren t mi l l e t 
crops a t varying l e v e l s of ni t rogen under dryland condit ions. 
The treatments included p e a r l m i l l e t ( Pennisetum americanum ( L ) ) , 
f o r e t a i l mi l l e t ( Setaria i t a l i c a L.) and Kodo mi l le t (Pai^alum 
scrobiculatuffi L. ) and four l e v e l s of ni trogen (0,20,A0 snd 80 kg/ 
ha ) in s p l i t p l o t design with three r ep l i ca t ions , Pearlff.illet 
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produced the highest g ra in y ie ld . The increase in yie ld 
(Pear lmi l le t equivalent ) brough about by pea r lmi l l e t over 
Kodo mi l l e t and foxta i l m i l l e t , on an average , was the order 
of 300 and SOO % , r e spec t ive ly , Kodo mi l l e t in turn proved 
superior to f o r e t a i l mi l l e t in respect of g ra in production or 
pea r lmi l l e t equivalent . 
lTfreRCROPPXK^,CROPS-WlLETURMP/TARAMIRA-.HARYANA-DPYLAND 
17. Singh, B.P. ; Singh, J . P . Intercropping of wild turnip in 
taramfra and Chickpea in dry a r id so ls of Haryana. Indian J . 
agric Sci. Feb. 1986, 56 ( 2 ) , 96-100. 
A 3- year f i e l d experiment conducted on a r id sols of 
Bawal (Haryana ) , Intercropping of wild turnip (Brassica 
tournif or+t i Gauan) in Taraira ( Eruca ves i ca r i a Linn.) and 
chickpea { Cicer arietinum Linn.) grown in paired rows gave 
11.1?^ more t o t a l p roduc t iv i ty than taramira as main crop and 
81,9 % more p roduc t iv i ty than sole cropped -chickpea. The 
water use eff ic iency was more in 2:2 system of wild turnip 
and taramira in the year of normal r a in fa l l and 1:1 system 
in dry year. Hence, i t i s suggested tha t wild turnip and 
taramira should be grown in 2:2 System to get b e t t e r y ie ld , 
RAPE/CHICKPEA,YIELD^Coaparative study -DRYLAro 
18. Singh, B.P. ; S i i^h , J , P . Conparative product iv i ty po ten t ia l 
of rape seed mustard against Chickpea in dryland. Trans,Indian 
Soc. Desert Technol. 1988, 17-22. 
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I t s t u d i e d the p r o d u c t i o n p o t e n t i a l of the B r a s s i c a e 
Crops i n South-Western Haryana. I n d i a n mustard ( B r a s s i c a Juncea L. ] 
gave the laaximum ( 1 7 . 5 6 t o 17.74 q /ha) seed y i e l d fol lowed by 
+oria Sarson ( B ra s s i ca t o r n i f o r t i i ) with 1 6 . 5 6 q /ha . A mean 
crop e q u i v a l e n t b a s i s I n d i a n mustard gave 119.7 to I 2 l , 9 % 
more seed y i e l d over Chickpea ( C i c e r arietinuffi L . ) . G r e a t e r 
r e t u r n s of Ss.3193, fe. 2764, Rs. 2397 and Rs,1664 p e r hec t a r e 
were recorded with yel low Sanson, brown SarK)n, t o r a Sarson 
and t a sami ra over chickpea c r o p , r e s p e c t i v e l y . 
SORGHIM/COWPEA ,MAFAGEMEFr ,ENVIROMEOT-DRYLAND 
19, D u t t a , T, R. ; P a t i l , B.D. ; Hazra , C, R, Environmental a n a l y s i s 
on dry land c r o p s of Sorghum and Cowpea (Pure and mixed),Ann. 
Arid Zone. 1 9 8 0 , 1 9 ( 4 ) , 4 3 3 - 5 . 
Study i n d i c a t e d the a n a l y s i s of the crop environment of 
J a w a r a t J h a n s i , a dry a rea i n Bundelkhand, U,P, The c o n s t r a -
i n t s of Crop p r o d u c t i o n can i d e n t i f i e d with the help of 
p r e l i m i n a r y da ta p r e s e n t e d i n the paper . The p i ^ l i m i n a r y data 
superimposed with average c l i m a t i c da ta can p r e d i c t t h e i r 
y i e l d s i n a g iven a g r o - c l i m a t i c reg ion , 
SCRGHUM/FEARmiLLET , H A R m s r i m , YIELD-DRYLAMD 
20, Masood Al i ; Rawat, C.R, ; Dhar , S,N. P r o d u c t i v i t y of Kharif 
Crops a s in f luenced by p l a n t i n g time under dryland c o n d i t i o n s . 
I n d i a n J . Agron.Mar-May I 9 8 l , 2 6 ( 1 ) , 7 l - 6 . 
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An experiment was conducted under dryland condit ions of 
Bulandelkhan region to assess the p r o f i t a b i l i t y and product iv i ty 
of Sorghum, p e a r l m i l l e t , redgram, soyabeen and blackgram on 
d i f ferent dates of p lant ing f o r 3 consecutive years (1977-79). 
of the two c e r e a l s , p e a r l m i l l e t out yielded Soi^hum on a l l 
dates of p lan t ing and was found to be the most remunerative 
crop. Amongst legumes, Soyabeen was found p ro f i t ab l e even 
with August 5-20 p l a n t i n g , Early p lan t ing l ed to highest 
production and re turn from Sorghum, pea r lmi l l e t and redgram 
and decreased when plant ing was delayed. Highest y ie ld of 
Blackgram could be achieved if planted on J u l y 20 whereas 
p lant ing dates did not a f fec t the y ie ld of Soyabeen. 
CULTIVARS> CROP7PRODUCTION 
CRCP-CEREAL^  WHEAT ,>1ETH0DS_FERTILIZATION-HTTROGEN 
21. Yadav, K.D. ; Singh, S,P. Response of Wheat Cul t iva rs to 
d i f fe ren t methods of Nitrogen appl ica t ion under rainfed cond-
i t i o n s , Indian J . Agron. Dec-Feb, 1982, 27(4) , 437-8. 
A f i e l d experiment was conducted in rabi 1973-74 to 
compare the d i f fe ren t methods of nitrogen appl ica t ion and 
also to study the performances of Vv'heat c u l t i v a r ( Kalyan Sona 
and W 85I) under ra in fed condi t ions . An uniform dose of 
50 kg W, 30 kg P2O5 and 20 kg K2O/ ha was applied. Ent i re 
dose of phosphorus and potash was applied a t sowing along 
with ni t rogen f e r t i l i z e r as p e r schedule prescr ibed ^ p lace-
ment + ^ f o l i a r appl ica t ion of N produced s ign i f ican t ly more 
y ie ld as compared t o o ther methods of nitrogen appl icat ion. 
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FRUITS-BER, VAfOIETIES Nazuk / I l l a i c h i , 
22. Yamdagni, R, ; Gupta, A.K. ; Ahlawat, V .p . Performance of 
d i f f e r e n t c u l t i v a r s of b e r ( Z i z i p h u s maur i t i ana L . ) under 
r a i n f e d cond i t ions -A no t e . Ann.Arid Zone. 1985,24(2) ,175-7. 
Experiment was conduc ted a t the Dryland Research S t a t i o n , 
Banla l ( Haryana ) t o i n v e s t i g a t e the s u i t a b i l i t y of 31 
c u l t i v a r s t o r a i n f e d c o n d i t i o n s . I n compar is ion t o o t h e r s , 
p e r Cv. K o i t h l i perfonned b e t t e r . Other v a r i e t i e s e . g . 
Nazuk, I l l i c h i and v i l l a i t i can a l s o be grown under r a in fed 
c o n d i t i o n s . These v a r i e t i e s can a l s o be used f o r h y d r i d i z a t i o n 
of b e r i n r a i n f e d c o n d i t i o n s , 
CULTIVATTON-CROPS 
PEARLMTLLET ,HYBRIDS/VARIETIES-Perf ormance of FERTILIZATION-
NITROGEN. 
23. Kaushik,S,K. ; Gautam,R.C, Response of pea r lmi l l e t hybrids 
to ni trogen f e r t i l i z a t i o n and p l an t under rainfed condi t ions 
Indian J . ag r i c . Scj, J a n . 1986, 5 6 ( 1 ) , 37-40. 
The f i e l d experiment held in 2-year with 3 v a r i e t i e s of 
pea r t mi l l e t ( Pennisetum t^/phoides) hybrids ( *CM 46' , 'BD 1 1 1 ' , 
and 'BJ 1 0 4 ' ) , grown a t 3 l e v e l s of N (40,80 and 120 Kg/ha) 
and three p l an t dens i t i e s (100,000, 150,000, 200,000 p lan ts /ha) 
BD 111» gave the highest g ra in y ie ld t h a t i s 22.8 q/ha. In 
rainfed areas the hvbrids did not give good response beyond 
the 80 kg. N/ha, optimum use of N should be 52 kg/ha. 
3 ,^  
" SUGAR,SUGARCANE -RAINPED 
24, Thakur, A.C. Ef fec ts of v a r i e t i e s , dates of p lant ing and 
harvesting on cane and sugar y i e ld s in rainfed sugarcane, 
J ,Res . Assam agr ic , Univ, 1985, 6(1),17-21 (Publ 1988). 
F ie ld experiments were conducted during 1977-78 to 1980-81 
for scheduling plant ing and harvesting of some sugarcane 
v a r i e t i e s under Assam condi t ion. Sugar y ie ld indicated tha t 
the v a r i e t y «C0740» proved to be adoptable to the widest range 
of p lant ing and harvesting dates followed by the v a r i e t i e s 
•CO 997* and «Co 1132» ,The v a r i e t i e s »C0 1132« and 'CO 7205' 
could be kept in the f i e l d fo r longer period without de te r io -
ra t ion in qua l i t y . 
t:ULTlVATI OF ,CROPPIWG~PATTERW 
CROPPING PATTERN -DRYLAND 
25, Singh, R.P. ; Atar Singh; Ramakrishna, Y,S. Cropping Pa t t e rns 
fo r drylands of India-An agroclimatic approach, Ann. Arid Zone 
1974,13(2), 145-64. 
At. almost a l l s t a t i o n s , improved v a r i e t i e s of t r ad i t i ona l 
crops having higher y ie ld po t en t i a l and b e t t e r moisture 
u t i l i z a t i o n eff ic iency have been iden t i f i ed fo r the a r id 
region. New and benef ic ia l crops l i k e Sunflower, cas tor and 
cowpea have been indicated . At Be l la ry , rabi JoVrar and 
safflower have shown the b e t t e r r e s u l t s . Yields can be 
increased upto 300 per cent in case of rabi Jowar by adopting 
38 
t he e a r l y sowing i n September on the red s o i l s of Anantpur, 
Hyderabad and Hebbal , Co t ton and Safflow could be grown 
s u c c e s s f u l l y on the b l a c k s o i l s . I n the dry subhumid r e g i o n , 
w-:th mois ture index range of -33 to 0 , two good c r o p s coold 
be t aken wi th advan tage , with s u i t a b l e adop t ion of ag ro-
t e c h n i q u e s , 
HAmrESTI^KJ, YIELD - e f f e c t of-SAFFLO^'EP-RAT^rED 
26* Ahuja, K.w, j Singh, R.R. ; S ingh, K.P. Study of I n t e r and i n t e r -
row spac ings a f f e c t i n g growth , y i e l d and q u a l i t y of Safflower 
under r a i n f e d c o n d i t i o n s . I n d i a n J , Agron. J u n e Aug 1981, 
2 6 ( 2 ) , 200-202, 
The experiment compris ing row spacing v i z , 30,45 and 60 cm 
noted by Flj, Rp and R, re ;g>ect ively and 3 p l a n t spac ings of 
1 0 , 1 5 , and 20 cm noted a s S-^,S2, S , , r e s p e c t i v e l y with t h r e e 
r e p l i c a t i o n s i n a randomized b lock des ign . The t o t a l N and 
P was a p p l i e d a s basa l d r e s s i n g a t t he r a t e of 60 kg/ha and 
40 kg /ha through urea and s i n g l e s t p e r p h o s p h a t e , r e s p e c t i v e l y 
The h i g h e s t y i e l d was recorded i n the t r e a t m e n t of 45 cm 
row t o row and 10 cm p l a n t t o p l a n t spac ings . The q u a l i t y of 
g r a i n a s judged by p r o t e i n pe rcen t age was in f luenced by 
spacing t r e a t m e n t s , 
T f^m FSITYrDRYLAra) 
27. Reddy, Y,V.R. Economics of i n c r e a s i n g cropping i n t e n s i t y in 
dryland a g r i c t a t u r e i n I n d i a . Andhra a g r i c . J^, 1986, 3 3 ( 4 ) , 
303-13 . 
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Increasing croppirig i n t e n s i t y in drylands i s possible 
through i n t e r and sequence cropping system. The cos t of 
c u l t i v a t i o n in case of intercropping system were more, the 
gross net re turns were a lso higher. The intercropping 
system generated more human labour employment. Sequence 
croppir^g ( tv?o crops ) over single crop during the agr icu l -
tu ra l year was more p r o f i t a b l e , 
SSQUSMOE.EVALUATIONjjALGAON -DRYLAND 
28. Nikam, S,K. ; Tendulkar, A.V, j Deokar, A.B. Evaluation of 
Sorghum ( Sorghum b ico lo r ) and Safflower ( Carthamus t i n c t o -
r i u s ) sequence cropping on dryland. Indian J . agr ic . Sci. 
J u l y 1988, 58 ( 7 ) , 525-8, 
This experiment indicated tha t a 2-year sequence cropping 
of 'Bhiraa' Safflower (Carthamus t i n c t o r i u s Linn) and 'CSH6' 
Sorghum under rainfed condi t ions i n j a l g a o n ( Maharashtra), 
grain and fodder y ie ld of Sorghum and seed y ie ld of Safflower 
did not show any s ign i f ican t va r i a t i on with the change in 
plant ing p a t t e r n and time of harvesting of Sorghum, Hov/ever, 
Sorghum-safflower sequence proved highly benef ic ia l in terms 
of net re tu rns and bene f i t : cos t r a t i o . The sequence cropping 
of Sorghum-ssfflower was more p ro f i t ab le (te, l0,004/ha gross 
and Hs, 6.332 /ha) than the sorghum-Sorghum ratoon system, i t 
gives fe,7,205/ha gross and te,3,479/ha net. 
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study of -North-West, Hills-RAINFED 
29. Ved Prakash ; Tandon, J , P . Production P o t e n t i a l s and net 
re turns from Echinochloa based crop sequences under rainfed 
condi t ions of North-Westem h i l l s . Ann.agric. Res^ 1987.8(2), 
188-93. 
In t h i s study f ine d i f fe ren t cropping sequences of two 
crops p e r year based on Echinochloa v/ere conpared against the 
t r a d i t i o n a l three crops in two years r o t a t i on to assess the 
production po ten t i a l and net re turns . The average annual 
productions evaluated in terms of Echinochloa equivalent 
y ie ld were 95 .0 ,96 .9 , 5 8 . 1 , 54.6 and 48.4 q/ha and the 
annual net r e tu rns were Rs.4,078 , 4 ,077 ,1 .441 , 827 and 6l8/ha 
under Echinathloa f i e l d pea, Echinochloa chickpea, Echinochloa 
L e n t i l , Echinochloa-^rtieat, and Ehinochloa-mustard sequences, 
i^g jec t ive ly . 
YTELD-effect on MUSTARD 
30, Gajendera Gir i ; Ganga Saran, Production eff iciency of 
mustard based croppir^ sequences as influenced by the preceding 
season cu l t u r a l p r a c t i c e s in dry lands , Indian J . agr ic , Sci, 
Mar 1986, 56(3) , 177-82. 
This 3-year f i e l d experiment showed t h a t fodder crop of 
cowpea or greer^ram harvested a t the cessa t ion of ra ins 
enabled mustard to be sown in the winter. Mustard crop gives 
57 - 66 q/ha btomass when sown a f t e r cowpea as against 22 q/ha 
when grown a f t e r p e a r l m i l l e t . The cropping sequence of Cowpea 
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mustard produced 11 ,86 m i l l i o n K c a l ene rgy , t h a t i s double 
from the o t h e r sequences and the n e t r e t u r n was h, 6 ,904/ha. 
€ULTTVATION-CROPPINa SSQUS^ C^E 
lGR0NCf4TC-PRACTTCE S,CROP-CEREAL-RICE-RAI^FED 
3 1 . D i k s h i t , N.N. ; Gi:5>ta, R,R. Rainfed a r e a s can y i e l d more paddy, 
I n d i a n Fng. Apr i l 1974, 2 4 ( 1 ) , I 5 - I 6 . 
On adq5 t ion cf agronomic p r a c t i c e s the y i e l d of paddy can 
be i nc r ea sed from one tonne t o t h r e e o r f o u r tonnes p e r 
hec t a r e i n r a i n f e d a r e a s of U t t a r P radesh . Some dwarf v a r i e t i e s 
can produce even h ighe r y i e l d s than l o c a l v a r i e t i e s . The new 
v a r i e t i e s gave g r a i n y i e l d 4 . 5 tonnes p e r h e c t a r e by adopt ing 
new technique such a s weed c o n t r o l measured and moderate 
doses of f e r t i l i z e r s . V iz . 60:30:30 N,P,K a re a p p l i e d . Mois ture 
should be conserved by deep ploughing and p r e p a r i r g s t rong 
bunds a l l around the f i e l d , 60 t o 70 kg seed p e r h e c t a r e 
should be sown behind deshiplough i n shal low fu r rows , 20 cm 
a p a r t and f i n a l l y cohered by p l a n k i n g . Weeding should be 
e i t h e r by mechanical means i f p o s s i b l e o r by using weedicides 
such a s stam F,34 and p ropan i l e t c . 30 kg N/ha should 
be used by top d re s s ing immediately a f t e r weeding. The 
o ld v a r i e t y l i k e N22 can y i e l d about 3 tonnes r i c e p e r 
h e c t a r e and the in^roved and new v a r i e t i e s gave g r a i n y i e l d 
of about 4 tonnes p e r h e c t a r e o r even more. 
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GROP-CEREAL-V?HEAT-RAT^FED 
32. Gupta, B i rendra Kumar; Md. Tai3rab. C u l t u r a l p r a c t i c e s f o r 
r a i n f e d wheat . I n d i a n Piag. Nov 1984, 3 4 ( 8 ) , 15-6 . 
Exper iments i n d i c a t e d t h a t t he average y i e l d of wheat 
can be i n c r e a s e d c o n s i d e r a b l y i f t he f a rmers grow ra in fed 
v a r i e t i e s and fo l low c u l t u r a l p r a c t i c e s . The r e q u i r e d t e n p -
e r a t u r e of sowing descends around lOth November t o f a c i l i -
t a t e r a i n f e d sowing. The r a i n f e d wheat i s r e ^ o n s i v e t o 
50 kg N, 25 kg P2O5 and 25 kg K2O, i f p l a c e d 10-15 cm below 
the su r face s o i l . Some of t h e s e v a r i e t i e s l i k e *C 306*, 
' S u j a t a * , »Meghdoot*, 'Mukta* «IWP 7 2 ' and »K65' a r e recomm-
ended f o r r a i n f e d c o n d i t i o n s . Apar t from t h i s o t h e r agronomic 
p i ^ c t i c e s such a s i n t e r c u l t u r i n g and p l a n t p r o t e c t i o n measures 
should a l s o be fo l lowed. 
MULTIPLE, PROFIT/LOSS ,EXPERIMENT-RAINPED 
33 . Boruah, A.R, jHazar ika , B.D, ; P a u l , A.M. M u l t i p l e c r o p p i r ^ 
under r a i n f e d c o n d t i o n s . I n d i a n J . Agron. Mar-May 1984 ,29(1) , 
46-50. 
The experiment was conducted dur ing 1977-79 on Sandy loam 
s o i l a t Assam A g r i c u l t u r a l U n i v e r s i t y , J o r h a t . Study was with 
13 c ropping sequences of 200 and 30C^ c r o p p i r ^ i n t e n s i t y , A 
t h r e e crop sequence of wheat moong ( s ) - r i c e ( s ) gave the h i g h e s t 
ne t r e t u r n of Bs,5,847/ha fo l lowed c l o s e l y by mustard mung(s) 
r i c e ( s) wi th !te. 5 ,022/ha . Th is cropping sequence m>t only 
gave the h i g h e s t r e t u r n b u t i s ab le t o meet the requi rements of 
an average f a rmers f ami ly f o r t h e view p o i n t of food and 
ijabour employment. 
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OILSEEDS/CEREAL, ¥HEAT( C-306) -RAIKFED 
34, Venkateswar lu , J . ; Singh, S.H, Contingency p l a n s f o r r a in fed 
r a b i c r o p . M i a n Frm. Oct 1979, 29(7) ,17-20 . 
The behav iou r of t he South-West monsoon dur ing 1979 was 
a b e r r a n t i n many ways. The a c t u a l d a t e s of withdrawl of S.¥, 
monsoon a r e l a s t week of Septerriber and f i r s t of October . 
Kharlf c r o p s were s e r i o u s l y a f f e c t e d i n U.P. and M.P. by the 
h igh ly d e f i c i e n t r a i n f a l l c o n d i t i o n s c o i ^ l e d with i t s uneven 
d i s t r i b u t i o n and high day t empera tu re . The p o s i t i o n i n r e s p e c t 
t o v i d a r b h a , Marathawada and Deccan r a b i b e l t i s some what 
comfort- ab le s ince t e n p e r a t u r e does not p l a y a c r i t i c a l r o l e 
i n the performance of r a b i c r o p s i n t h i s r eg ion . Inproved 
agronomic p r a c t i c e s such a s : sowing of seed with next 
f i r s t soaking r a i n s with optimum seed r a t e . Use 30 Kg M and 
20 kg PpO-Zha f o r c e r e a l s and f o r o i l seeds 30 kg N may 
be used. F o r delayed wheat sowing p r e f e r C 306 v a r i e t y . Wherever 
a c r i t i c a l i r r i g a t i o n i s p o s s i b l e g ive one i r r i g a t i o n Aidr in 30EC 
should be used to c o n t r o l t h e termiijbe i n wheat c rop , 
SOWING-TECHNIQUES,CRCF-CERSAL^RICE-UTTAR PRADESH,EASTERN-
RAINFED 
35. Singh, H,P. ; J a i s w a l , L.M. ; Malik, N. Production technology 
fo r rainfed lowland r ice in eas te rn Ut t a r Pradesh, Indian Fn^. 
June 1989,39 ( 3 ) , 9-11. 
A research was conducted a t the Harendra Deva University 
of Agriculture and Technology, Faizabad, to push up the average 
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3/ields of r i ce In eas te rn U t t a r Pradesh by adopting 6^point 
technology. Growth in the rainfed low land i s affected by 
amount and durat ion of rainf&ll,depth" and durat ion of stan-
ding water , flooding frequency, time of flooding and topography 
Deep water areas contain 50 to 100 cm. of water depth. Under 
such condi t ions the promising r ice v a r i e t i e s are *chaika 5 9 ' , 
Madhukar and jalraagn. The f e r t i l i z e r m.ust be applied below 
the surface in one app l ica t ion a t seeding time. Urea super-
granules (USG) have shown spectacular r e s u l t s . Flooding 
increases the a v a i l a b i l i t y of phosphorus in rainfed low land. 
Potassium should be applied as basal a t t ransplant ing stage. 
In low land r i c e , a double t ransplant ing technique-transplan-
t ing with t i l l e r s detached from the mother p l an t of e a r l i e r 
t ransplanted crop i s advantageous. Effective p l an t p ro tec t ion 
measures should be adopted and weeding should be done manually 
if poss ib le or by using herbic ides , 
TILLAGE-PRODUCTIYITY/MOISTURE-effect on 
36. Khan, S.A, ; Chat ter jea , B,N, Effects of t i l l a g e : and date of 
harvesting of the preceding r i ce crop on product iv i ty and 
m-oisture u t i l i z a t i o n of rainfed winter crops . Indian J . ag r ic . 
Sci. J a n 1986, 5 6 ( 1 ) , 2 8 - 3 6 . 
The g r ea t e r storage of moisture was found in those p l o t s 
from which r i ce crop was harvested on 8 October, The 15 days 
delay in harvest ing caused 21 mm soil moisture defficiency a t 
a soi l l aye r of 0,90 cm, more res idual Soil moisture increased 
the emergence of seedlings of winter c rops , which was more 
in u n t i l l e d than t i l l e d s o i l . Among winter crops the maximum 
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y i e l d of b a r l e y was 1,565 kg/ha and minimum 838 kg/ha of l i n s e e d . 
Winter c r o p s y i e lded 10?^ nmre when sown e a r l y and 22?l more when 
conven t iona l t i l l a g e o p e r a t i o n s adopted. Pea and sunflower 
appeared t o u t i l i z e more s o i l mois ture s t o r ed a t depth of 
75-90 cm. Winter c r o p s used 6^ more s o i l mois tu re under conven-
t i o n a l t i l l a g e p r a c t i c e s and 5-'^3% when sown e a r l y . 
'^ ULTIVATlON'yCROPPING SySTEM 
CROP-ROTATION ,CROP-CEREAL ,W11AT/LEGUME-EC0N0KIC-RAITFED 
37. Kamta P r a s a d ; Tandon, J . P . ; Ved Prakash , E f f e c t of r a i n y season 
Crops and n i t r o g e n r a t e s on the y i e l d of r a in f ed wheat 
and the economics of i t s r o t a t i o n with o t h e r c r o p s , I n d i a n J . 
a g r i c . S c i . Mar. 1985, 55 ( 3 ) , 172-6. 
Study showed t h a t g r a i n legumes f avourab ly a f f ec t ed the 
wheat y i e l d and cropping system economics whi le fodder legumes 
were b e n e f i c i a l only t o wheat y i e l d . The mean y i e l d s of wheat 
were 2 0 . 6 4 , 1 8 , 0 6 , 1 7 . 8 4 , 16.61 and I5.O7 Q/ha when grown 
a f t e r fodde r cowpea, fodder horsegram, soyabean, adzukibeen . 
Soyabean + f i n g e r m i l l e t i n t e r c r o p and f i n g e r m i l l e t r e s p e c t i v e l y 
and v/ere e q u i v a l e n t t o d i r e c t a p p l i c a t i o n of 3 1 . 0 , 2 8 . 4 , 2 0 . 1 , 
1 9 . 1 , 14 .0 and 7 .5 kg N/ha r e s p e c t i v e l y . The y i e l d of wheat 
i nc reased s i g n i f i c a n t l y with N a p p l i c a t i o n , t h e mean y i e l d s 
being 1 3 . 0 2 , 18.60 and 22 .5 q/ha a t 0 ,20 and 40 kg N/ha. 
-SEQUEKTCE,FERTILIZATION ^ef fec t of-COMON MILLET S-RAI WED 
38* Reddy, K. Ram.akumar ; Reddy, T. Yellamanda, Rajan, M. S. Soundara; 
Reddy, P. Maheswara; Reddi , G.H. Sankera. E f f e c t of f e r t i l i t y l eve l s 
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on sequence crop of common m i l l e t under r a i n f e d c o n d i t i o n s . 
I nd i an J . Agron. Mar- May 1982,27(1) ,92-4 . 
Study the e f f e c t of d i f f e r e n t l e v e l s of N,P,K on sequence 
crop of 'Varada* common m i l l e t a f t e r a f i r s t crop of groundnut . 
The p reced ing crop of TMV 2 groundnut was f e r t i l i z e d with 20, 
33 and 18 kg N,P and K/ha r e s p e c t i v e l y . Data showed t h a t 
p l a n t h e i g h t , number of p r t jduc t ive ly i n c r e a s e d with i n c r e a s i n g 
l e v e l of H, p and K, 
VARIETIES-IMPROVED -DRYLAM3 
39. Singh, R.A; Mahatim Singh. I t pays t o s e l e c t a s u i t a b l e v a r i e t y 
f o r dy lands , I n d i a n Fmg. J u n e 1976, 2 6 ( 3 ) , 2 7 . 
Almost 3/4 of the t o t a l c u l t i v a t e d a rea i n e a s t U.P. i s 
dependent on i ^ i n f a l l f o r crop growth. The r e s u l t s of the 
exper iments showed t h a t with S e l e c t i o n of Su i t ab l e c rops and 
t h e i r v a r i e t i e s and adopt ion of mois ture c o n s e r v a t i o n p r a c t i c e s , 
a t l e a s t tv;o c r o p s , one in Kharif and a n o t h e r i n r ab i can be 
ha rves t ed s u c c e s s f a l l y . I n o r d e r t o grow a successfu l r a b i 
crop a f t e r a Kharif c r o p , maximus mois ture w i l l have to be 
conserved durking kha r i f season, Kharif crop should not be 
of more than 100 t o 1 l0 days d u r a t i o n . Ba r l ey among the c e r e a l s , 
gram fol lowed by l e n t i l among the p u l s e s and l i n s e e d fol lowed 
by musturd and saf f lower among the o i l seed c rops a re r e c o -
mmended f o r d n / l a n d s of e a s t e r n U.P. out of many v a r i e t i e s , 
»K 112 ' , »K 5 7 2 / 2 8 ' , 'DL3 ' , 'DLA' of b a r l e y , »BG2', ' T 1 ' , ' T 3 ' , 
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' L 9 - 1 2 ' , and 'Pusa 6 ' of l e n t i l , 'T397» and 'Mukta • of L inseed , 
•T59* and 'Local (HU)' of mustard , »N62- 8 ' and »Hungud 2 ' 
of saf f lower arre recommended. 
CR0P-GE1^ IERAL,MADHYA PRAEESH-RAIfFED 
40 . G i t e , L.P. ; Bhandarkar , D.M. ; Singh, M.P. Double Cropping i n 
r a in fed b l ack s o i l s of Madhya Pradesh , I n d i a n J . a g r i c Sc i . 
Oct 1987, 57 ( 1 0 ) , 715-9. 
A 2- y e a r f i e l d exper ience showed t h a t t he successful 
c u l t i v a t i o n of 'CSH6' Sorghum, • J52 ' Soyabean and 'Chandan 3 ' 
Maize fol lowed by r a b i c ropping could be done i n b l ack s o i l s 
of f^adhya Pradesh i n the r a i n y season. The crop n a t a t i o n of 
'CSH6' Sorghum - •H355' Chickpea gave ne t r e t u r n of fe. 5 ,018 , 
' JS2 ' Soyabean - «M 112 ' wheat of fe. 4 , 5 8 6 , '^handan 3* Maize 
»H 3 5 5 ' Chickpea of Hs.3,649 and »CS{6' Sorghum + ' T 2 I ' pigeonpea 
i n t e r - c r o p p i n g of f?s, 2 ,436/ha i n the f l a t system of crop produc-
t i o n , 
M ? I z l ^ l E l f I l A l f ^ g ^ ^ ^ CROPPING;FERTlLIZATIO?veffect of-
4 1 . Bhandar i , A.L. ; Sharma, K.N. , Rana, D.N. E f f e c t of f e r t i l i z e r s 
a p p l i c a t i o n on double cropping under r a i n f e d c o n d i t i o n s , I n t , J . 
t rop . agr ic - 1986, 4 ( 3 ) , 233-7. 
Study conducted t o see t h e e f f e c t s of N, P and K on g r a i n 
y i a d l s of maize and wheat and on a v a i l a b l e N, P and K in s o i l , 
in a maize- whea-^ cropping sequence. The a p p l i c a t i o n of N90 
P30 K20 i n the l o c a l and A g e t i - 7 6 v a r i e t i e s of maize inc reased 
t h e g r a i n y i e l d by 9 . 6 and 10 ,0 q/ha over c o n t r o l , r e s p e c t i v e l y 
I ^ wheat sown a f t e r maize f e r t i l i z e d with N 90 P30 K20,gra in 
y i e l d i nc r ea sed by 6.4 q/ha over c o n t r o l (No Po Ko), when no 
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f e r t i l i z e r was used t o wheat and by 15 ,7 q/ha when an 
a p p l i c a t i o n of N80 P30 Ko was done i n wheat a l s o . 
SELECTIOI^ l-CROPS,AGRONOMIC PRACTICES -UTTAR PRADESH,-
CENTRAL-PJilNPSD 
42 . Suraj Bhan; Khan, S.A. Double Cropping under r a i n f e d c o n d i t i o n s 
of Cen t r a l U t t a r P radesh . I n d i a n J . Agron. Dec-Feb 1981 ,26 (4 ) , 
371-6. 
A f i e l d study with 20 crop r o t a t i o n s v/as conducted a t the 
s o i l c o n s e r v a t i o n Farm of the Chandra Shekhar Azad Univer-
s i t y of A g r i c u l t u r e and Technology, Kanpur, t o f i n d out the 
f e a s i b i l i t y of double c ropp ing under r a i n f e d c o n d i t i o n s of 
c e n t r a l u t t a r p radesh . The study revea led t h a t with the s e l e c t i o n 
of s u i t a b l e c r o p s and v a r i e t i e s and adop t ion of p r o p e r agronomic 
p r a c t i c e s , i t i s p o s s i b l e and p r o f i t a b l e to fo l low double 
cropping i n r a i n f e d a r e a s of c e n t r a l U t t a r Pradesh where, 
normally one crop i s grown i n each season. The crop r o t a t i o n s 
such a s . Fodder ( Sorghum aB)-Saff iower *T 65* , fodde r 
(Sorghum SB) @ mustard *KB2», Blackgram T9- mustard •KB2', 
blackgram T9- Safflower •T65*, greer^ram *K851 •- mustard 'KB 
2 ' and green gram 'K-851 ' -Saf f lower •T65» appeared to be 
p roduc t ive and remunerat ive than the p r a c t i c e of l e a v i n g l and 
f a l l ow in Kharif and t a k i n g a crop of mustard o r saf f lower 
i n r a b i season. 
SomNG-PULSES/OILSIEDS,VARIETY (Gram,Taramlra)-.RAI^FED 
4 3 . S r i v a s t a v a , Anil K. ; Verma, B. ; P r a t a p Narain . S tud ie s on double 
cropping under r a i n f e d c o n d i t i o n s . I n d i a n J .Agron . Mar-May 1985, 
3 0 ( 1 ) , 64-71 . 
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This study was conducted from 1978-79 to 1981-82 to find out 
the s ign i f i can t combination on double cropping under rainfed 
condi t ions . Green gram, black gram and cowpea each followed 
by Safflower. Mustard, taramira and gram in double cropping 
sequences were studied. Sorghum + plgeoipea intercropping (1:1) 
was included fo r coDsparision. The b e t t e r combination was 
green gram -saff lower sequence followed by green gram- taramira. 
Rainfall p roduc t iv i ty of green gram safflower sequence (12.0 kg 
gra in /Cm r^ ins ) was higher than other double croppir^ 
sequence and conparable t o sorghum + pigeorpea (19 kg grain/cm 
rains>. Green gram sequences were s ign i f i can t ly b e t t e r in 
energy value of gra in y ie ld than other double cropping sequences. 
- SEQUENCE ,DOUBIE, SAFFLOWER/BLACKGRAM -RAINFED 
44. Nikam, S.M, j P a t i l , N.Y. ; Deokar, A.B. performance of Safflcwei> 
based double-cropping sequences under rainfed condit ion, Indian 
J . ag r ic . s i c . Mar 1985, 55(3) , 160-6. 
This study indicated t h a t safflower gave more yield when 
giTiwn a f t e r blackgram (Vigna mungo Linn.) and greengram (Vigna 
rad ia te Linn. ) than a f t e r soi^ghum, i r r e spec t ive of f e r t i l i z e r 
applied to preceding crop. In sp i t e of low y i e l d s of safflower 
a f t e r sorghum, Sorghum- Safflov;er cropping sequence gave 
higher monetary re turn of Rs. 8,083 per ha than the sequences 
involving greengram and blackgram. Green gram and blackgram 
followed by safflower was the most su i tab le cropping sequence 
in t h i s region. 
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-SYSTEM, DOUBLE CROPPING-ROTATION-DRYLAM) 
4 5 . S i n g h , R , P . ; Thakur,R. ; J a g d i s h Seth I Sharma, S.K. Double 
cropping under Dryland (Rainfed ) c o n d i t i o n s : p o s s i b i l i t i e s 
and p r o s p e c t s , IndiaP^>«Agron, Dec-Peb 1980, 2 5 ( 4 ) , 691-702. 
Studied t h e r o l e of mung (v igna r a d i a t a ) ' PS- IS* and 
urd (v igna mungo ) ' T - g ' f o r g r a i n and coupea fodder •SC -4216 
with a fo l low p l o t on succeeding crop of mustard ( B r a s s i c a 
Juncea ( L ) ^ 'varuna ' grown under 0 ,20 and 40 kg N/ha in 
r a b i i n double cropping was under taken on a sady l oan so i l of 
low f e r t i l i t y on dry land c o n d i t i o n s , 'Double cropping 'p rovided 
a p o t e n t i a l p o s s i b i l i t y of i n c r e a s i n g the t o t a l p roduc t i on from 
50-150?C by way of about 605^ more i nc r ea sed p r o d u c t i o n / h a / d a y 
helped due to i t s 200?^ c ropping i n t e n s i t y . Growing of Kharif 
legumes showed the r e s i d u a l e f f e c t of 40-60 Kg N/ha , t h a t i s 
enough t o suppor t f u l l y the need of succeeding crop of mustard. 
The met p r o f i t ob ta ined from the double c ropping was 2'-3 t imes, 
UTTAR PRAIB SI; CENTRAL - DRYLAND 
46. Su^aj Bhan, F e a s i b i l i t y of Dohble cropping under dryland 
condi t ions of cent ra l u t t a r pradesh, Indian J , Agri. Res, 
Oct-Dec 1978,12(4), 241-45 . 
This study indicated the conparative performai^e of 
some double crop ro t a t i ons under rainfed condi t ions with 
and without harves t ing , reveled f e a s i b i l i t y of double cropping 
in Central t rave l of u t t a r pradesh, Moong *T5l»- Mustard 
'KB2' r o t a t i ons was found remunerative than single crop ro ta t ion 
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of follow mustard 'KBa*. The next bes t ro t a t ion was black-
grara »T9»- mustard »KB2', The sowing of crop on raised cum 
sunken beds did not prove advantageous because water harve-
sted in these bed percolated quickly due t o l i g h t textured 
s o i l , thus the water needs of r i ce ra ised in sunken beds 
could not be sa t i s f i ed which ul t imate ly resulted in f a i l u r e 
of the r ice crop. 
YTKLD GAPS, UTTAR PRADESH-DRYFARMING 
47. Gyanendra Mani; Pandey, V.K, Cropping p a t t e r n and y ie lds 
gaps under dryland forming condi t ions in U.P, Agr l .S i tu . in 
Ind ia , Mar 1990, XLIV ( 1 2 ) , 1007-1010. 
This study examined the cropping p a t t e r n and y ie ld gaps 
under the dryland condi t ions of Agra d i s t r i c t of U t t a r Pradesh 
The crops of ba ja ra , Laha and gram were found to be the major 
dry land crops in the d i s t r i c t . During the cause of f i e l d 
inves t iga t ion , the farmers Indicated t h a t they switch over to 
crop of maize and Arhar under good r a i n f a l l condi t ions , which 
causes some reduction in the area under bajara depending upon 
the r e s u l t a n t soi l ao i s tu re a v a i l a b i l i t y . In case of Laha 
crcp r a i n f a l l during September - October found to have sign-
i f i can t in^Dact upon i t s area sown. Analysis indicated t h a t 
whereas cos t of production of these three crops was higher 
on progressive by forms about 40 percent in gram to 90 
percent in Laha and bajara as coapared to non-progressive 
group. 
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eULTlVATION INNOVATIONS 
INNOVATIONS * AGROTECHNIQUES 
48. Venkateswarlu, J . Inrsovations in improvement of crop production 
in drylands ( Res, r e v , ) . Indian J , a g r i c . S c i . June 1990, 60( 6) , 
373-81, 
Drylands in India c o n s t i t u t e 7(1)^ of arable lands. S t i l l 
the future addi t ional production of food g ra ins has to come 
from these lands only. Researches t r i e d to introduce the 
high yielding v a r i e t i e s coupled with the use of f e r t i l i z e r s 
and other management p r a c t i c e s . Some inprovement i s needed 
on : choice of crops and cropping p a t t e r n s , v e s s t a l i t y of seeding 
equipments, soi l moisture and residue management, nu t r i en t 
supply r a t e s and methods, and p l an t p ro tec t ion measures. 
The crops selected fo r dryland areas should be deep and strong 
rooted Run off ra in water harvesting and management would bring 
s t a b i l i t y in production. Crop ro t a t ion should be followed, 
CULTIVATION IRRIGATION 
AGROffiTRY,IRRIGATION WATER,CROP-CO¥PEA-RAINFED 
49. Ramana rao , B,v. ; Ramakrishna, Y. S. ; Daulay, H, S, Influence 
Of water a v a i l a b i l i t y on y ie ld of cowpea under rainfed condi-
t ions , Ann, Arid Zone, 1984, 23(1),63-6. 
This has anlysed and reported the dif ferences in the yie ld 
of Cowpea crop as influenced by weekly Water a v a i l a b i l i t y 
condi t ions . The co r r e l a t i on Co-eff ic ient between the crop y ie ld 
and mean AE/PE durir^ the productive stage was found to be 0.98. 
The r e s u l t s of second degree regression equation was also f i t 
fo r the reproductive s tage. 
IRRIGATION ,PL0UGHING-FURROWS-DRYLAM) 
50. Masood A l l ; Rawat, G.R.; Dhar, S.N, : Single su5)plemental 
i r r i g a t i o n to Sorghum under dryland condi t ions of Bundelkhand. 
Indian J . Agron. Dec-Feb. 1980,25 ( 4 ) , 673-6. 
Study revealed t h a t bed configurat ion acconplished by 
conversion of inter^row spaces in to shallow furrows a f t e r 
one month of sowing increased gra in y ie ld by 15 percent in 
low r a i n f a l l year (1977). The highest y ie ld was obtained 
by a l t e rna t e inter-row space converted in to shallow furrows. 
The appl ica t ion of 1 Cm and 2 cm runoff water a supplemental 
i r r i g a t i o n gane 15 to 25^ higher gr^ in y ie ld over no i r r i g a t i o n 
but t h i s i r r i g a t i o n should be done a t flowering ear ly milk 
stage. 
QULTIVATIOW PLOUGHING? 
-DEEP,CROP-JOWAR,VARIETIES (M33) 
51. M i t t a l , S.P, ; Ba lv i r Verma; Ramanath,B. Increase rabi 
Jowar y ie ld in Small holdings under dryland condi t ions , Indian Fgjg. 
Mar 1972,21 (12) 25-6. 
Cul t iva t ion under rainfed condi t ions i s u rce r t a in and 
a gamble then i t a major concern of ag r i cu l tu ra l s c i e n t i s t s 
to increase the production po ten t i a l of these lands. P rac t i ce s 
followed are deep ploughing of s o i l s Contour bunding should 
be done in order to s tore moisture in the s o i l , PYM a t 5 
tonnes /ha i s broadcast on the surface and placing f e r t i l i z e r 
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DEEP/SHALLOW,HYDRAULIC WATER CONDUCTIVITY-ANAOTAPUR-
RATMPED 
52, Reddy, D. Subbarami; Reddy,D. Ramachandra;Acharya,G.V.N. 
Studies on water intake and hydraulic conduct ivi ty in 
shallow and deep ploughing operat ions under rainfed 
agr icu l tu re a t Anantapur. Ann.Arid Zone. 1978,17(3) ,291-7. 
This f i e l d experiment was conducted during Kharif 
season of 1972-73 and 1973-74 on red Sandy loam s o i l s a t 
Anantapur. Two type of ploughing operat ions namely 
shallow (10 cm depth) and deep (30 cm depth) with 6 r e p l i c -
a t ions were done in a s t r i p p l o t design.Caster (Aruna), 
red gram (T-21) , ground nut (TMV-3) and bajara (HB-3)were 
grown. Study showed t h a t breakir^ up of inner l a y e r under 
the plough sale by deep ploughing enhanced the water intake 
and hydraulic conduct ivi ty Ult imately , t h i s process enhanced 
the root growth of crop sand increased the y ie ld of c a s to r , 
bajara and red gram, 
WHEAT,YIELD effect on, HILLS DOON-VALLEY 
53. Rai , R.N, ; Yadav, Y.S. Effect of t i l l a g e p r a c t i c e s on y ie ld 
of rainfed wheat in Doon Valley, Indian J.Agron. Mar- May 
1979, 24(1) , 72r7. 
To explore the p o s s i b i l i t y of increasing y ie ld of 
rainfed wheat a study on t i l l a g e p r a c t i c e s was conducted 
for 3 years a t soil conservation form Dehra Dun. Pooled 
Yield indicated tha t deep c u l t i v a t i o n without stubble mulch 
gave the highest y ie ld (2259 kg/ha) . Under lower moisture, 
deep c u l t i v a t i o n gave s ign i f i can t ly higher p l an t popuI.ation 
while under optimum soil moisture condi t ions , t i l l a g e p rac t -
ices had no ef fec t on p lan t population, 
YIELD, effect on 
54. Reddy, D. Subtframi; Reddy, D, RanxJhandra; Chary, Venkala Nadha. 
A note on the effect of deep ploughing on basic i n f i l t r a t i o n 
ra te of s o i l s , root growth and gra in y i e lds under rainfed ag r i -
cu l tu re a t Anantapur. Ann. Arid Zone. 1977,1 6(1) ,149-52. 
This experiment consis ted two ploughings in the Kharif 
season, are shallow ploughir^ (10 cm. depth) by country 
plough and deep ploughing (30 cm. depth ) by a t r a c t o r drawn 
imjuld board plough in a s t r i p p l o t design with 6 r ep l i ca t ions . 
Experimented crops were, c a s t o r (Aruna), red gram (T-21), 
ground nut (TKV-3) and bajara (HB-3). Maximum intake was 
observed in deep ploi:^hed f i e l d s of c a s to r followed by red gram 
and bajara . The en t i r e ana lys i s indicated t h a t s ign i f ican t ly 
increased g ra in y i e ld s of c a s t o r , redgram and bajara were 
observed in deep ploughed s o i l s r a the r than shallow ploughing. 
Intake r a t e s increased with the depth of root penet ra t ion of 
of the crops and found to be maximum a t the stage of crop 
harves t i rg . 
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TEGHKTlQUgS 
>, IMPLEMEl^ lT,COST-LOW 
55, Guruswamy, T, ; P a t i l ,V. S, A low cos t multi-purpose implement 
fo r dryland farwiAg. Indian Fn^. May 1986, 36(2) ,39-41. 
A multipurpose implement has been development a t the 
Agricul tural Research S ta t ion , Biioapur f o r the dryland farmers. 
This can be used fo r sowing d i f fe ren t rov.- crops ( 4 cou l t e r s 
spaced a t 20,3C or 40 cm or 3 cou l t e r spaced a t 50 or 60 cm), 
f e r t i l i z e r appl ica t ion and seed and f e r t i l i z e r furrow covering 
in single operat ion, and a simple at taching device fo r 
a t taching var iab le size blades ( 80,90,100 and 120 cm) fo r 
harrov/lng Resul ts showed t h a t depth of pene t ra t ion achieved 
by the harrow blade attached to multipurpose tool bar i s 
nearly 45 percent more than t h a t of local blade harrow, 
the effect ive f i e l d capaci ty of implement i s reduced to 
nearly 48 percent due more pene t ra t ion of the b lade , freq-
uent cleaning of the blade and the time l o s t in turning. 
The coverir^ attachment of multipurpose implement did not 
af fec t the germination of the crop even under receding 
moisture condi t ions . I t c o s t s only fe. 600 and weights 
only 40 kg with the r e s u l t t h a t i t i s within the draf t 
capaci ty of an average p a i r of bul locks. I t can save 40 
percent of the operational t ime, which u l t imate ly helped to save 
about 5s, 9 per hectare in uni t cost of operation. 
vJ t 
TILUQE/FERTILIZATION-SULPHATE OF POT A SH,HYDRAULIC 
WATER CONDUCTIVITY-effect on 
$6, Reddy, D. Subbarami ; Reddy, D, Ramachandra; Chary,G.Venkata 
Nadha, A note on the e f f e c t of su lpha te of p o t a s h on hydrau l ic 
c o n d u c t i v i t y , wate r hold ing c a p a c i t y and crop y i e l d s under 
r a i n f e d a g r i c u l t u r e a t Anantapur, Ann. Ar id Zone. 1978 ,17 (2 ) , 
236-8. 
F o r an experiment two l e v e l s of Po t a sh ( 50 and 100 kg) 
K 20/ha ) i n the form of po tass ium su lpha te and •no po ta sh , 
were a p p l i e d i n a randomized b lock des ign having s ix r e p l i c a -
t i o n s . Exper iments were conducted on b a j a r a (BH-3),groundnut 
(TMV.2), S e t a r i a ( H - 1 ) , and Sunflower (EC 68 4 1 5 ) , 20 kg N and 
60 kg Pp^cr we^ e^ app l i ed f o r gjroundnut and 80 kg N and 60 kg 
1^2^^ / ^ ^ ^ ° ^ o t h e r c r o p s . The r a t e s of hyd rau l i c c o n d u c t i v i t y 
and wate r hold ing c a p a c i t y i n c r e a s e d by 25-30^ and I 0 - I 5 ^ 
r e s p e c t i v e l y under a l l p l o t s p rov ided with 50 kg p o t a s h . The 
roo t weight of c r c p s a l s o i nc reased by 25-40 % wi th the 
i n c r e a s i n g dose of p o t a s h . A p p l i c a t i o n of K2O a t the r a t e of 
50 Kg/ha s i g n i f i c a n t l y i n c r e a s e d the g r a i n y i e l d of groundnut , 
b a j a r a , and sunflower. 
CULTIVATION-PROCE SS^ MULCHINQ 
IRRIGATION WATER, MULCH/TRANSPIRATION,ECONOMICS 
57. Gajendra G i r i ; Singh, R.R, Water consumption and economics 
of wheat p r o d u c t i o n as in f luenced by mulch and t r a n s p i r a t i o n 
supp re s san t s under d ry l ands , I n d i a n J .Agron . J u n e Aug 1984, 
2 9 ( 2 ) , 173-8 . 
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An experiment was conducted dur ing ^SlG-ll and 1977-78 
a t R.B.S, Col lege B i c h p u r i , Agra on d r y l a n d s . The r e s u l t s of 
the experiment i n d i c a t e d t h a t wheat with the a p p l i c a t i o n of 
mulch, Kaol in and CCC consumed water economical ly and saved 
about 3 5 . 0 , 3 6 . 0 and 15 .0 mm wate r a g a i n s t 218 mm used by 
u n t r e a t e d c o n t r o l . Net r e t u r n s were high from t h e s e t r e a t m e n t s , 
s t raw mulch inc reased ne t p r o f i t by 1 6. 8^ , Kaol in by 30^ 
and CCC by ^QfA over c o n t r o l , T h e r a t e of mois ture use by the 
r a i n fed wheat was low under t he se t r e a t m e n t s . 
WATER MOISTURE-effeCt of,CROP-YIELD,AGROECCNOMICS 
58. Sharma, Pradeep K. ; Kharwara , P.C, s o i l s t o r e d a v a i l a b l e 
wate r and seasonal r a i n f a l l a s an index of success or f a i l u r e 
of r a i n f e d c r o p s . I n d i a n J . of a g r i c . S c i . Mar 1990, 60(3) ,165-8 . 
L i n e a r r e g i ^ s s i o n e q u a t i o n s were developed t o p r e d i c t 
g r a i n y i e l d s of r a in f ed bread wheat , b a r l e y , chickpea and l e n t i l , 
The c r o p s were grown on a randy loam s o i l by apply ing recommen-
ded doses of f e r t i l i z e r s . The t o t a l wate r supply accounted 
99^ i n wheat , 95?^ i n b a r l e y , 87i^ i n chickpea and lk% i n l e n t i l . 
The v a l u e s of t o t a l wa te r use t o produce measurable y i e l d s 
of l e n t i l , b a r l e y , wheat and chickpea were 128 ,142 , and I50 mm 
r e s p e c t i v e l y . 
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PROCE SS, MULCHII'JG-ORGANIC 
59. Mane, V.S. ; Umrani, N.K. A p p l i c a t i o n of origai^ic mulch a t 
v a r i o u s s t a t e of crop growth under dry land c o n d i t i o n s , I n d i a n 
J^Agron^ Mar-May 1 9 8 1 , 2 6 ( 1 ) , 1-6. 
Study was conducted on w i n t e r Sorghum a t the dry 
Farming Research S t a t i o n , Solapur dur ing 1973-76 t o study the 
r e l a t i o n s h i p between the crop p r o d u c t i o n and the s tage of crop 
growth a t which the mu].ch i s t o be a p p l i e d . The maximum 
advantage of mulch was n o t i c e d when i t was a p p l i e d immediately 
a f t e r emergence. I n some y e a r s mulch improved the grt)wth as 
well a s p r o d u c t i o n which i n c r e a s e d from 20 t o 120 p e r c e n t 
i n d i f f e r e n t mulching t r e a t m e n t s . Heigh t of c r o p , number of 
f u n c t i o n a l l e a v e s prfcmodial s t age and p a n i c l e weight were 
s i g n i f i c a n t l y more when mulch was used- a t the e a r l y s tage 
of crop growth a s compared t o o t h e r s t a g e s . 
PINE-NEEDLE- p f f e c t of >MiEAT-SOLAN 
60. Moor t i .T .V. ; Sharma, R,K. ; Singh, C.M, ; S a r i t a . E f f e c t of 
mulching and seed r a t e on r a i n f e d wheat ( T r i t i c u m aestivum"^, 
I n d i a n J . a g r i c , S c i . Feb. 1989, 5 9 ( 2 ) , 129-30. 
An experiment was conducted dur ing 1982-S3 a t solan.The 
mois ture requirement of wheat i s h i g h e r than t h a t of o t h e r 
vvinter season competing c r o p s l i k e bar ley ,Crop mulching was 
found t o be useful f o r conse rv ing the mois tu re . The a n a l y s i s 
of mulching t r e a t m e n t shov/ed t h a t maize s t o n e r was not s u i t a b l e 
a s mulch and the use of p i n e n e e d l e mulch proved the b e s t . The 
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use of p i n - n e e d l e mulch caused the wheat y i e l d t o i nc rea se 
by 3.31 kg/kg seed. 
STRAW, F'ERTILIZATT0N-NITR0GE^7, NUTRISOT UPTAKE-
e f f e c t on -BARLEY-VARIETY ^RATM) 
51. Agarv?al,S,K. ; Ra ja t De, E f f e c t of r a t e s of n i t r o g e n , mulching 
and a n t i t r a n s p i r a n t s on n u t r i e n t i n t a k e of b a r l e y v a r i e t i e s 
under r a i n f e d c o n d i t i o n s . I n d i a n J . Agron>Mar- May 1979,24(1) 
66-72. 
A f i e l d experiment wi th b a r l e y was conducted on the 
Todapur Block Farm, I . A . R . I . New De lh i . The N Yie ld i n Straw, 
g r a i n and t o t a l p l a n t was recorded t o be s i g n i f i c a n t l y h ighe r 
with s t raw mulch and Kaol in t r e a t m e n t . Ratna and Vijaya 
v a r i e t i e s did not d i f f e r e r i n y i e l d of N. The y i e l d of N was 
a l s o i n c r e a s e d s i g n i f i c a n t l y by the a p p l i c a t i o n of 30 kg N/ha 
over no N.The e f f e c t of v a r i o u s t r e a t m e n t s on the P y i e l d in 
s t raw, g r a i n and t o t a l y i e l d was almost s i m i l a r a s H y i e l d , 
TRIMSPIRAT lON-GROP-CSREAL, 1%'HEAT. 
62. Gajendra G i r i ; Singh,R,R. I n f l u e n c e of straw mulch and 
t r a n s p i r a t i o n s u p p r e s s a n t s on s o i l t e n p e r a t u r e , dry ma t t e r 
and t o t a l biomass p roduc t ion and n u t r i e n t uptoke by dryland 
wheat. I n d i a n J . a g r i . 5 c i , Apr i l 1985,55(4) ,256-61 . 
b i . 
Study i n d i c a t e d t h a t s t raw mulch reduced the f l u c t u a t i o n 
i n so i l t empera ture and i n c r e a s e d t o t a l biomass p r o d u c t i o n 
(13.59^ ) , W uptake (24.9?^) and p uptake ( 2 8 . ^ ) i n wheat. Use 
of CCC and Kaol in inc reased the biomess p r o d u c t i o n by 24.5 
and 1? % and n i t r o g e n i n t a k e by 32,4 and 2 2 . 8 ^ r e s p e c t i v e l y , 
under c o n t r o l l e d c o n d i t i o n s . The combined a p p l i c a t i o n of Kaol in 
+ PMA and COC i nc reased the P uptake of wheat, 
WEAT,YIELD - e f f e c t on -SHIWALIK^OOT-HILLS-
RAI!>FED 
63. M i t t a l , S , p . ; P r a t a p Singh ; Kehar Singh ; P r a h l a d Singh. E f f ec t 
of inulcbing on y i e l d of r a i n f e d wheat a t Shiwal ik F o o t - h i l l s . 
I n d i a n J , a g r i c . S c i . 1986, 56 (A) ,277-81 . 
A f i n e y e a r s s tudy a t Shiwal ik F o o t h i l l s i n d i c a t e d t h a t 
the g r a i n and s t raw y i e l d s of wheat a s wel l a s i t s wate r use 
e f f i c i e n c y i nc r ea sed when s t raw mulch @ 5 and 7 .5 tonnes /ha 
was a p p l i e d a f t e r sowing of wheat. The b e n e f i c i a l e f f e c t of 
mulch was more pronounced i n y e a r of low r a i n f a l l , 
SOWING-DATESjHYBRTDS-PSARLMlLLET, YIELD - e f f e c t on 
64, S h r i v a s t a v a , Umashankar L a i . Response of P e a r l m i l l e l hybr ids t o 
d a t e s of sowing under r a i n f e d c o n d i t i o n . I n d i a n J . Agron. 
June -Aug 1982, 27 (2 ) ,137-9 , 
An exper iment , c o n s i s t i n g of four d a t e s of sowing of 
pear l f f i i l l e t hyb r id s dur ing Kharif 1970 and 1971. The crop sown 
B"' u 
i n l a s t week of J u l y r e s u l t e d i n h i g h e r g r a i n y i e l d 
than both e a r l i e r o r l a t e r sov/ings. Data showed t h a t he igh t 
of p l a n t , number of e f f e c t i v e t i l l e r s p e r p l a n t and g r a i n and 
s t one r y i e l d were a l s o a f f e c t e d by the da te of sowing. Hybrids 
HB-3 and BH-4 ou ty i e lded D-356 and HB-1 i n r e s p e c t i v e y e a r s . 
DETE S, SPACING^eff ec t of-PEJftFa^flLLET-VARIETIES 
65. Kaushik, S.K. ; Gautam, R.C. E f f ec t of v a r y i n g d a t e s of p l a n t i n g 
and row spacing on y i e l d of p e a r l m i l l e t v a r i e t i e s under r a i r ^ e d 
c o n d i t i o n s . I n d i a n J .Agron.Dec-Feb 1984,29(4) ,480-4 . 
The f i e l d experiment c o n s i s t e d of t h r « e d a t e s of p l a n t i n g 
( f i r s t with the onse t of monsoon and second 10 and 20 days there-
a f t e r ) i n ma inp lo t s and t h r e e row spac ings (45 x 1 5 , 45 x 12.5 
and 45 x 10 cm having 1 ,33 ,200 , 1,77,600 and 2,22,000 p l a n t s / 
ha , r e s p e c t i v e l y ) and t h r e e v a r i e t i e s ( PSB 8 i n 1980, DEC 1 
i n 1981 and 1982 and DC3 and >?C-C75 in a l l the t h r e e y e a r s . The 
study was on the growth and y i e l d of p e a r l m i l l e t during khar i f 
seasons of 1980, I98l , and 1982 . R e s u l t s showed t h a t p e a r l m i -
l l e t gave the h i g h e s t y i e l d when sown with the onse t of 
monsoon t h a t i s f i r s t f o r t n i g h t of J u ly . Row spacing of 45x10 
cm row spac ings . V a r i e t y P ^ 8 was high y i e l d i n g than IC3 
and WC-C 75 . 
DIRECT/P OTA SH-RICS 
66. Pa t i ra ro ; P r a s a d , R.N,; Singh, R.P. Response of r a in fed 
d i r e c t seeded r i c e t o po tass ium on a l f isgO. of Meghalaya. 
Ann a g r i c . R e s 1987, 8 (2 ) , 214 -20 . 
6. 
I n the exper iments the a p p l i c a t i o n of 30 kg K/ha was 
optimum f o r p r o d u c t i o n of r i c e i r r e s p e c t i v e of a v a i l a b l e K 
and N l e v e l s i n the s o i l . T h e y i e l d of r i c e i n c r e a s e d s i g n i -
f i c a n t l y up t o 213.5 kg s o i l a v a i l a b l e K/ha and t h i s can be 
cons ide red a s the c r i t i c a l l e v e l of f o r t h i s s o i l . The y i e l d 
of r i c e did not i n c r e a s e beyond 50 kg H/ha . The uptake of K 
and i t s c o n c e n t r a t i o n i n s t raw were a l s o i n f l u e r c e d by K 
a p p l i c a t i o n . 
DRY 
67. I i n l a t e , K.M, S. Dry. Sowing of c o t t o n under r a i n f e d c o n d i t i o n s . 
I n d i a n Frog. J a n 1970, 1 9 ( 1 0 ) , 22 -3 . 
The growers of r a i n fed c o t t o n i n Madhya pradesh should 
generous ly adopt t ime ly c o t t o n sowing i n dry s o i l . Cotton seeds 
were sown on dry s o i l s be fore t h e onse t of r a i n s a s wel l a s 
a t normal sowing time a f t e r t he r e c i e p t of heavy showers. Fo r 
e n s u r i r ^ a uniform and s a t i s f a c t o r y s tand of c r o p , the seed r a t e 
may be i nc r ea sed of a month old p l a n t s t h i n i n g may be done 
t o remove c o n g e s t i o n and p rov ide f o r ba lanced growth of the 
remaining p l a n t s , ' B h o j ' , ' J a r i l a ' and ' Indore I I ' v a r i e t i e s 
of c o t t o n were recommended, 
EARLY ,CROPS-GEr'ERAL ,YIELDS-EXPERIMENTS 
68. Bagga, A,K. ; Chakravar ty , N.v.K. ; Tomar, O.P. S, Crop stand 
and p r o d u c t i v i t y of e a r l y sown r a i n f e d ( Baran i ) wheat. I nd i an 
J . P I . P h y s i o l . 1987, 3 0 ( 4 ) , 372-9 . 
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Experiment was conducted to see whether the adverse e f fec ts 
of temperature could be mit igated by using ( i ) su i table p lan t 
type or ( i i ) higher seed r a t e s . A v a r i e t y 'Hindi 62' known fo r 
i t s r e l a t i v e l y bet+-er performance under ea r ly sown rainfed 
condit ion and another high yielding v a r i e t y HD 2329 were 
subjected to three sowing dates i.e« + e a r l y , normal and l a t e , 
and three seed r a t e s i . e . 80,120 and 160 kg/ha 'Hindi 62' 
produced higher productive shoot number and g ra in yie ld 
than HD 2329 in the three sowings. Higher seed ra te p l o t s which 
had l a r g e r leaf area and havier crop stands but lower soil 
moisture a t 90 days from sowing and lower water po ten t i a l and 
t r ansp i r a t i on ra te of the f lag leaf , gave g ra in yie ld s imilar 
to the lower seed ra te p l o t s . 
WHEAT-VARIETY (VL 616), CLIMATIC COT^ TDITION, 
HILL%-NORTH -V/S STERN 
69. Jagshoranj Tandon, J . P . ; Pant , S.K, ; J o s h i , H.C. ; Koranne, K.D. ; 
Kamta Prasadj Pandey, B.D. '.^1,66^* A new v a r i e t y of wheat 
fo r ear ly sowir^ in rainfed areas of North-Western, H i l l s , 
Indian Pg^. June 1987, 37(3) ,10-11. 
This 'VL 616* v a r i e t y was evolved by the Sc i en t i s t s workir^ 
a t the vivekananda Parvatiya Krishi Anusandhan Shala. This has 
solved the long l e f t problems of formers and in b u i l t mechanism 
to save i t s e l f from damage due to cold. In co-ordinated t ra 
conducted from 1981-82 to 8U under ear ly sown rainfed condi t ions . 
-METHODS- ROW, OIL SEED- SEA SAME 
70. Rao, K. L. ; Raju, D.V.N.; Rao, C.p. Response of sesame to 
methods of sowing and row spacing under rainfed condit ions, 
Indian J . Agron.Dec. Feb. 1985, 30(4) , 516-7. 
Studied the r e l a t i v e meri ts of dibbling and t ransplan-
t ing sesame a t d i f fe ren t spacings under rainfed condi+lons. 
The treatments comprising two methods of sowing•(dibbling and 
t r a n s p l a n t i n g ) , three inter-row spacings (15,22,5 , and 30 cm) 
and two intra-row spacings Mo and I5 cm). The sesame var ie ty 
•Madhavi' was used. Dibbling of sesame seeds gave s i g n i f i -
cant ly higher y ie ld (7,3q/ha) than t ransplant ing 1? days 
old seedlings (4,49 Q/ha) , wider rov/ spacing (30 cm)recorded 
s ign i f i can t ly higher seed y ie ld than vhen the tow p a c i n g was 
reduced to 22,5 or I5 cm. 
-I'^ THODS -SEEDRATE 
71. Nayi ta l , S,C, ; Sharma, R.K. ; Sharma, Satish C, Response of 
rainfed wheat ( Triticum aestivum ) to d i f f e ren t seed ra tes 
and sowing aethods, Indian J , Agric. Sci . J a n 1990,60(1) ,65-7. 
This rainfed f i e l d experiment on seed ra te and 
methods of sowing was conducted with 'VL 421 ' during rabi 
seasons of 1983-34 and 1984-85. Four methods of sowing 
were : M1 broadcasting method of wheat, M2, Line sowing of 
wheat J M3, broadcasting a mixture of wheat and brown 
sarson and M4, sowing four TOWS of wheat followed by 1 row 
of brown Sarson, V/ithout intercrop s i t ua t ion with 1 -feg. 
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irK^rease In seed ra-5-e the y ie ld was expected to Increase 
by 20;23,25 and 27 kg through broadcast method , l i n e 
sowing method without in t e rc rop , broadcast with 
intercrop and l i n e sowing methods respec t ive ly . At ^SOkg 
seed r a t e , the expected y ie ld was estimated to be 2404, 
2754, 3018 and 3206 kg/ha under M1, K2,M3 and M4 
respect ive ly , 
-ROWS-INTSP/IOTRA, PULSES-CLUSTSHSEAN.EAWESHim, 
YTELD-Comparative study 
72, Kackar, N.L. ; Daulay, H.S, j Singh,R.P. Effects of i n t e r and 
in t ra row spacings on gra in y ie ld of rainfed ciusterbean, 
Ann. Arid Zone. 1984,23(1) ,1-3* 
This experiment indicated the ef fec t of i n t e r and 
intra-row spacings on branched and single stemmed v a r i e t i e s 
of c lus terbeen. During 1978 and 1 9 ^ seasons, branched 
v a r i e t i e s gave higher production in comparision to single 
stemmed FS 277. In 1980 an acute drought year , closed row 
spacing (30 cm) gave s ign i f i can t higher y i e ld , the crop sown 
with the row spacing of 45 and 60 cm in t r a row spacing of 
15 cm gave s ign i f ican t y ie ld over the row spacing of 22.5 cm 
during 1978 and 1980. 
D i 
-SPACTNGS-ROW, FI^TJSRMILIET,YIELD - e f f e c t on 
7 3 . Rafey,A. ; S r i v a s t a v a , V.C, E f f e c t of c u l t i v a t i o n , seeding 
r a t e and spacing on g r a i n y i e l d of r a i n f e d f i n g e r m i l l e t . 
I n d i a n J . Agron,Sept - Nov 1988, 3 3 ( 3 ) , 331-2 . 
A f i e l d experiment c o n s i s t i n g of two c u l t i v a t i o n 
p r a c t i c e s ( d i r e c t seeding and t r a n s p l a n t i n g ) , t h r e e rov; 
spac lngs (25 ,35 , and 45 cm) and t h r e e seeding r a t e s ( 6 , 3 
and 10 kg/ha) of f i n g e r m i l l e t . I t ha s been t e s t e d t h a t 
narrow i n t e r and I n t r a - r o w spac ings gave s i g n i f i c a n t l y 
h ighe r y i e l d a s conpare t o wider row spac ings i n t r a n s p l a n t e d 
f i n g e r m i l l e t , 
DRYLAM) 
CULTTVATTOH-TECH^TOLCXJTES 
74. Surinder Sud. Dry farming technology. Times of India,Mar 20,1984, 
CXLVTI(79),4. 
Our government has s t a r t ed appreciat ing the need to 
modernise rainfed ag r i cu l t u r e . Optimum p lan t population and 
effect ive weed control have been iden t i f i ed as the two 
most important measures fo r pushing up crop production on 
rainfed farms. Through t i l l a g e and use of seed-cum f e r t i l i s e r 
d r i l l f o r p lan t ing the seed can lead to between 50 and tvO 
percent r i s e in y ie ld . Two crops a year sequences ( l i k e Maize-
Chickpea, r i ce chickpea, Soyabean -wheat, e tc) can help 
produce as much as 4 to 5 tonnes of g ra in /ha , Intercropping 
i s believed to be a boon to dryland agr icu l tu re as i t 
reduces the r i sk of complete crop f a i l u r e . Ava i lab i l i ty of 
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l a i ^e number -f crop v a r i e t i e s with varying maturity 
durat ions has made i t poss ib le to se lec t the most appro-
p r i a t e crop and s t r a i n sui ted to p reva i l ing weather 
condi t ions , 
CONTOUR;FEP.TIIJZEB-LEVELS,YIELD -e f fec t on^OWAR 
75. Agnihotr i , R.G, ; Panwar, K, S, Jowar y ie ld as affected by 
contour c u l t i v a t i o n and f e r t i l i z e r l e v e l s under rainfed 
condi t ions . Indian J . Agric. Res. April-June 1979,13( 2) ,65-8 
Described the influence of two c u l t i v a t i o n p rac t i ce s 
v i z , contour c u l t i v a t i o n and c t a t i v a t i o n along the slope with 
three f e r t i l i z e r l e v e l s (No Po N30 P15 and N60 P30) on J owar 
yie ld on sandy clay loam s o i l s of Kaipur during Kharif, 1970-7''. 
Result of the contour c u l t i v a t i o n was b e t t e r and yielded 12,03^' 
more con^jared to along the slope c u l t i v a t i o n . Quality of 
gra in was also b e t t e r with contour c u l t i v a t i o n as indicated 
by the p ro t e in content 60 kg N p lus 30 Kg P2OC per hectare 
recorded 20.66 Q/ha while 30 kg N p lus I5 kg ^^Jha 
yielded IS . 6^ q/ha which were 32.1^^ and 19,1C9&' more conpared 
to 15.66 c/ha under no f e r t i l i z e r appl ica t ion , 
DROUGHT CULTIVATION'CROPS 
OILSEEDS-SAF^LOWER, WUTRTTIVE VALUE-KADHYA PRADESH-DRyLAPI 
76. Nema, D.P. Safflower remunerative in drylands of Madhya Predesh 
Indian Frog. Sept. 1976,27( 6) ,19-20. 
Safflower has been found to be one of the most 
su i table and highly drought- to lerant crops under dryland 
condi t ions . I t i s a very recent in t roduct ion as an oi l seed 
crop which has proved i t s si5)eriori ty over the rabi 
crops being most payir^ and highly remunerative Under 
barani condi t ions , The most optimum time for safflower 
p lant ing has been found to be the second or th i rd week of 
September. Safflower has been found to be the most remuna-
ra t ive crop a f t e r moong, maize, Soyabeen and Cowpea, I t s o i l 
being rich in polyunsaturated f a t t y acids i s considered 
to be des i rab le from d ie ta ry stand p o i n t , seed are? used for 
cake prepara t ion . Young safflower leaves are used for good 
gi^en vegetable and green fodder fo r l ives tock . The spiny 
nature o^^ crop and severe a t t acks of aphids are the mdjor 
l i m i t a t i o n s of i t s wide adap tab i l i ty , 
REGIONS-PLATEAU 
77. Singh, R.K. , Prasad, R.B, ; Abdul Rafey, Growing Safflower In 
the drylands of p la teau region, Indian Fn^, Mar 1982,21(12), 
23-6. 
Describes t ha t safflower a o i l seed crop i s not only 
feas ib le to grow, but i t can a lso give f a i r l y good re turns 
even under extreme drought condi t ions . I t has shown good 
promise in r ice-saff lower ro ta t ion . The durat ion of preceding 
/ y 
r ice v a r i e t i e s should be 90 to 105 days. Loam to clay loam 
soil i s the bes t f o r safflower. Except '59-2-1» a l l the 
v a r i e t i e s have same yie ld po ten t i a l of 8-9 q/ha, 'A 300' 
and '59-2-1< are the recommended v a r i e t i e s fo r p la teau 
region of Bihar, Sowing should be done a t the seed ra te 
of I0kg/ha with an inter-row spacing of 40 cm j u s t a f t e r 
the I0th October. 20 to 30 Kg. N and i f the soil i s 
def ic ient in phosphate, a dose 20 to 30 kg ^2^5 '"^^ ^•'^^ 
be applied. Aftercare should be done in order to ge t 
maximum bene if t . 
DRYFARMING 
AGRO-ECONOMICS, MANAGEMS1MT- TECHNOLOGIES 
78. Ch i tn l s , D,H, Constra ints causing technological gap in 
dryfarming system. J . Maharashtra agr ic . univ. 1987,12(1) ,84-8. 
The cons t r a in t s were grouped in four ca tegor ies such 
ss i technological c r e d i t and economical, service and supply 
and information t r ans fe r . Responses of farmers ( b i g , medium and 
small ) indicated tha t they had percieved the technological 
service and supply c o n s t r a i n t s in the same manner as they 
were in agreement in rankir^ them s imi la r ly . While they 
percieved, information t r a n s f e r and the c r e d t t and economical 
cons t r a in t s in d i f fe ren t manner. The farmers were in need of 
adequate and timely supply of production inpu ts , timely advise 
and t r a in ing . 
COST/BEl'^ FITS 
79, Shiv Karan Singh; Reddy, P . Rajeswara. An economic assessment 
of dr3rfann.ing technology, adoption l e v e l s , cons t r a in t s in 
the t i ^ n s f e r of technology : A case study of rainfed c a s t e r 
in Southern Telengana Zone of Andhra Pradesh.Agrl. Situ, in 
India , Oct. 1987, XLN ( 7 ) , 619-22. 
Study was conducted to achieve the following objec-
t i v e s j ( l ) to assess the y i e ld - increasing po ten t i a l of 
improved dry farming p r a c t i c e s ( i l ^ to est imate the economic 
cos t s and re turns associa ted with higher Product iv i ty of new 
technology ( i i i ) to estimate gaps in the po ten t i a l and 
actual y i e ld s ( i v ) to ident i fy cons t r a in t s in the t r ans fe r 
and adoption of improved technology. Resul ts of the experi -
ments Indicate immense po ten t i a l of the recent ly evolved 
dryfarming technology. The r e s u l t s of the cons t r a in t analys is 
revealed t h a t inadequacy of cap i ta l acted as a serious 
con t r a in t . Extension serp'ices were found to be inadequate 
and Ine f f i c i en t . 
COST/BSMFITS, tl.p.-^DRILLS - . . 
80. Arya, S.R.S. ; Shah, S.L. New technology of rainfed agr i cu l -
ture and i den t i f i c a t i on of cons t r a in t s on i t s adoption 
in mid-h i l l s of U.P. Agrl. Si tu, in India.0dt .1984,39(7) ,4g?-9. 
A study was conducted in the mid-Himalayan region of 
U.P, to f ind out the ex is t ing and po ten t i a l level of food 
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production and the main c o n s t r a i n t s in the adoption of 
nev.' technology of rainfed ag r i cu l tu re . I t i s seen tha t 
by using high yielding v a r i e t i e s and moderate dose 
of f e r t i l i z e r s the y i e lds of the d i f fe ren t crops can be 
increased from I50 to 300 percent . But there are some 
c o n s t r a i n t s in adoption of new technology, small and 
skewedly d i s t r ibu ted holdings, fragmentation and seat tered-
ness of holdings, shortage of women labour , lack of 
a v a i l a b i l i t y of inputs and funds, lack of education, 
expansion and t ra in ing , 
GPOP-BARLEY 
81. Tikka, S.B.S. V a r i a b i l i t y s tudies In bar ley (Hardeum vulgareL,) 
under dry-farming condi t ions , Afan. Arid Zone, 1978, 17(2) , 
233-5. 
In t h i s experiment ten v a r i e t i e s of bar ley were grown 
In 6-rov/s in randomized block design with 3 r ep l i ca t ions . 
The number of useful t i l l e r s / p l a n t and spike length had 
s ign i f ican t h e r i t a b i l i t y , high genetic coef f i c ien t and high 
genetic advance. A wide range of gross v a r i a t i o n s were noticed 
in a l l the charac+ers. Select ion of these charac te rs should 
be done properly fo r purpose of p r a c t i c a l . 
IJ 
' ' AGROMETRY^CROP-MlLLSTS-MAIZEjMANAGEMSrTT 
PRACTICES-UTTAR PRADESH 
82. Suraj Bhan; Singh, S.R, Water h a r v e s t i n g and moisture 
c o n s e r v a t i o n p r a c t i c e s f o r dryfarmirtg of maize and mustard 
^" ^'^' Ann* ^^ id Zone . 1979, 18C1.S-2), 101-7. 
The r e s u l t s of t h e experiment showed r i d g i s g and 
fu r rowing , paddy straw mulch ©ombined with chemical c o n t r o l 
of weeds roade the m a i z e ' T 4 1 ' - mustard *KB2* r o t a t i o n 
successful, and Dr of i t ab le under dry land c o n d i t i o n s . Th is 
i n t e r - r o w system i n c r e a s e d the y i e l d of maize and mustard , 
and r e s u l t e a an add i tona l p r o f i t of Rs, 285. 60/ha over the 
convent iona l methods. S i m i l a r l y , the paddy s t raw mulch 
combined with weedicide i n c r e a s e d the y i e l d of maize by 
8.4 q/ha and of mustard by 8,7 Q/ha and r e s u l t e d in to 
an add i tona l p r o f i t of Rs,l7.58 p e r h e c t a r e over the c o n t r o l . 
PJ^ INFALL PATTERN-IMDORE-RAIfFED 
83. Sharker , U. ; Gupta, V.K. R a i n f a l l p a t t e r n and crop p lanning 
f o r r a in f ed farming in Indore reg ion . Ann. Arid Zone. 1987,26(4) , 
297-300. 
The p r e s e n t p a p e r sugges t s c ropping pa+ te rn f o r the 
b l ack - c o t t o n s o i l r a i n f e d reg ion of I n d o r e , where major 
p o r t i o n of r a i n i s r e c i e v e l from the South-West monsoon. On 
the b a s i s of exper imenta l o b s e r v a t i o n s , some in fe rences were 
7 . 
drawn t h a t ( i ) The crop v a r i e t i e s of 100 day duration may-
be grown a t Indore , ( i i ) For sowing of Kharif crops 
meteriological week26 i s su i tab le which has 7CBi p robab i l i ty 
of ge t t ing more than 25 mm of r a i n s , ( i i i ) Normal date of 
onset of monsoon can be as ear ly as 29 May and as delayed 
a s l 2 J u l y , the l a t e onset reduces the growing per iod, 
( iv) crop planning may be done in such a way tha t the 
probable period of dry spel l may not coincide with the 
c r i t i c a l stage of crop growth, (v) Moisture should be 
stored by runoff recycling and use of mulch fo r the period 
of ear ly termination of monsoon. 
Intercropping systems such as pigionpea + Soyabeen 
and Maize + Soyabean, improve the crop production in areas 
which face breaks in ra ins frePuentlv. 
AGPOECONOMICS-AGROMETRY-RAJ A PTHAN-NAGPUR-DT STRICT 
84. Vyas , D . L . Resource use and p r o d u c t i v i t y i n dryland a g r i c u l -
ture in Nagaar d i s t r i c t (Rajasthan). Ann. Arid Zone. 1989, 
28(1 & 2),37-45. 
Experimsn+s were conducted t o examine the resource 
use and produc t iv i ty in dryland agr icu l tu re in Nagaur d i s t r i c t 
of a r id Rajasthan. Study held fo r 1977-78 to 1979-80 for 
t h r e e farm s i z e groups by employing p r o d u c t i o n func t ion 
approach. Marginal va lue p r o d u c t i v i t y a n a l y s i s l e d t o 
inescapab le conc lus ion t h a t a l l the components of i r p u t -
mix excep t ing l a b o u r need a d d i t i v e ad jus tments f o r enhan-
cement of v a l u e p r o d u c t i v i t y of crop output-mix on dryland 
in Nagaur d i s^ - r i c t , 
AGROflETRY-RAjASTHAF-NAGPUR DISTRICT 
85. Vyas , D,L, Farm s i z e and p r o d u c t i v i t y r e l a t i o n s h i p in 
dry land a g r i c u l t u r e i n Nagpur d i s t r i c t (Ra j a s than }Ann.Arid 
Zone. 1989, 28(1&2), 29-35. 
T h i s s tudy was c a r r i e d to examine the farm s i ze 
p r o d u c t i v i t y r e l a t i o n s h i p i n dry land a g r i c u l t u r e in Nagaur 
d i s t r i c t of Rajas than , Exper iments were he ld f o r t h r e e 
y e a r s (1977-78 t o 1979-80) by enploying c o r r e l a t i o n and 
r e g r e s s i o n methods. There i s a scope f o r s o i l c o n s e r v a t i o n 
and i r r i g a t i o n f a c i l i t i e s f o r f u r t h e r i n c r e a s e ment in p e r 
h e c t a r e p r o d u c t i v i t y p a r t i c u l a r l y on small farms Return to 
s ca l e in dry land a g r i c u l t u r e was b road ly p o s i t i v e but 
p redominant ly of ve ry low o rde r , 
CROP S-PULSE S,CLUS^EPBEAN-PJ^INFED 
86. Henry,A, ; Mathur, B,K, Studies on c o r r e l a t i o n s and path 
coef f ic ien t ana lys is in c lus terbean under rainfed condit ions 
Ann, A r id Zone. 1987,26(3), 157-62. 
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Study was re la ted with ana lys is of co r re l a t ion 
and path coef f i c ien t fo r gra in y ie ld of c lus terbean 
(Cyamopsis tetragonolopa "s (Linn.) Taub ) in two environ-
ments seed y ie ld per p l o t and pe r p l an t were found to be 
pos i t i ve ly and s ign i f i can t ly associated with number of pods 
per p l an t in both the environments. P lan t height had 
negative associa t ion with number of branches while number 
of branches had pos i t i ve assoc ia t ion with number of 
c l u s t e r s pe r p l an t . Path coef f i c ien t ana lys i s fo r seed 
y ie ld per p l o t ca r r i ed out a t genotypic l eve l revealed 
t h a t charac te r l i k e higher number of pods per p lan t 
with more number of branches, 100 seed weight and number 
of seeds pe r pod with medium ear ly maturity and medium 
dvar'' p l an t wil l give more y ie ld oer p l o t in seasons having 
ear ly aaTly cessa t ion of r a i n s . The a t t r i b u t e s l i k e . The 
p lan t t3^e which have medium t a l l in p l an t height , l a t e in 
maturity and high seed y ie ld pe r p l an t together with more 
number of pods/fSfenl, c l u s t e r s p e r p l a n t , seeds pe r pod 
and 100 seed weight wi l l r e s u l t in higher level of seed 
y ie ld pe r p l o t in case of c iusterbeen in environment with 
r e l a t i v e l y b e t t e r d i s t r i b u t i o n of r a in s . 
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CROPS-FIBER • ^COTTONjMANAGEMEM-TECHNOLOGY 
FEPTILTZATION COST/BENEFITS 
87. Subba Rao, D.V; Chawdry, K.R, ; Sa tyanarayana , A, An economic 
a n a l y s i s of f e r t i l i z e r use on dryland c o t t o n Farms, A g r l . S i t u . 
i n I n d i a . J a n 1987, XLI ( 1 0 ) , 807-11. 
The f a r m e r ' s misconcept ion t h a t f e r t i l i z e r use could 
be harrpful on dryland forms has hen d i s p e l l e d a f t e r the 
i n t r o d u c t i o n of high y i e l d i n g and hybr id v a r i e t i e s . F e r t i l i z e r 
i s Considered t o be one of the most impor tan t co i^onent of 
y i e l d i n c r e a s i n g technology under r a i n f e d c o n d i t i o n s . The 
pe rcen t age share of f e r t i l i s e r s i n t o t a l c o s t of c o t t o n 
c u l t i v a t i o n was 14.47 and 13 .78 i n over a l l s t r a i g h t and 
hybr id c o t t o n fa rmers . The r a t e of n e t r e t u r n s p e r rupee 
investment on f e r t i l i s e r s was rupees 1.78 and 2 ,10 on o v e r a l l 
s t r a i g h t and hybr id f a rms , r e s p e c t i v e l y . R e s u l t s i n d i c a t e d 
t h a t reduced l e v e l s of N.P.K n u t r i e n t s should^fee^^jlSfid to 
o b t a i n p r o f i t a b l e r e t u r n s . 
MANAGEME^ -^SCONOMETRY-ACCOUNTTMG. 
88, Gundu Rao, D, S, ; B i s a l i a h , S, • Chandrashekar , 
fo r p roduc t iv i ty d i f f e r e n t i a l in dryland a g r i c u l t u r e : An 
econometric exercise , I n d i a p J . Agric. BCo. 1985,XL(A) ,536-44. 
Paper studied the d i f f e r e n t i a l s of growth of 
cropoutput and and p roduc t iv i ty . Two streams of s tudies could 
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be traced, f i r s t , that involves tv/o d is t inc t production 
process, which refers to time- series production analysis. 
Second, two d i s t i r ^ t technologies operating at a given 
point in time^ that i s cross-section production analysis. 
The major focus of the present study has been to account for 
productivity different ials of about 23 percent with the 
introduction of new planting technique in local variety 
ragi farms and of about 45 percent with the introduction 
improved ragi var ie t ies in local ragi variety farms. The 
upward shifts in the production function with the introduction 
of transplanting method of planting and of improved ragi 
va r ie t i e s have been substantial enough to indicate efficiency 
gain in production. Study has also indicated that more capital 
services could be employed profitably on both IRV and TLV 
farms. The productivity part i t ioning model developed in th i s 
study could be effectively used for measurir^ the contribu-
tion of technological and market parameters to productivity 
growth, 
CLIMATIC COWDTTTON 
AGRICULTURE DRYFARMING GENERAL imiA 
89. Ramasastri, K. S, j Ramanamurty,V, Evaluation of so i l moisture 
in dry farming areas in India by cl imat ic water balance,Indian J, 
agr ic , Sci, Oct 1975,45 ( 1 0 ) , 452-60. 
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study indicated the weekly con|)utation of the 
values of evapotranspira t ion in Indian flry-farming areas 
a t 73 observatory s t a t i ons in 18 meterological sub-
d iv is ions under normal c l imat ic condi t ions . From t h i s 
coiaputation, the weekly water balance has been workedout, 
r esu l t ing the value of so i l moisture recharge, soil 
moisture u t i l i z a t i o n , and water d e f i c i t . In North-west 
p a r t of India r a in f a l l i s adequate to maintain the optimum 
soi l moisture in summer season. I n winter adequate soil 
moisture i s avai lable in Tamilnadu, Panjab, East Rajasthan 
and some p a r t s of Andhra Pradesh for successful crop 
production. Shallow rooted crops may be grown in east Baja-
sthan , ce ' ^ ra l Maharashtra and p a r t s of Karnataka during 
Summer season because these require l e s s water. Hence, 
these areas are suited fo r dry-fanning, 
EVALUATION C^ROP-MAIZE ,VARIETIES,F0RAGE-EXPERB1E.NT 
90. G i l l , A, S. ; P a t i l , B.D. j Yadav, C.L. Evaluation of Maize 
v a r i e t i e s f o r fodder y ie ld under rainfed condi t ions , 
Agric, Sci.Dig. 1986, 6 (4) ,189-91. 
Experiments were conducted to study the r e l a t i ve 
performance of maize v a r i e t i e s fo r forage y ie ld during seasons 
of 1977-78 under rainfed condi t ions a t Indian Grassland 
so 
and Fodder Research I n s t i t i i t e J h a n s i . VLT1, JML603 and 
Kisan v a r i e t i e s of maize were found to be more forage 
y ie ld ing, 
FERTILIZATION, NITROGEN. Application - BARLEY. 
91. J h a , K.N, ; Ojha, S.N.; Singh, B.D. Response of bar ley 
v a r i e t i e s to leve l of n i t rogen under rainfed condit ion. 
Indian J.Agron. Maiv-May 1981 , 26(1) ,97. 
The Experiment comprised of f ive v a r i e t i e s (K141,P302, 
.K 169^, K 125 and Ratna ) and four l e v e l s of ni trogen (0,20,40 
and 60 kg N/ha), The fuJ,! dose of ni t rogen was applied a t the 
time of sowing with an uniform appl ica t ion of 20 kg each of 
K20 and P^0.» The crop responded s ign i f i can t ly with the 
increasing l e v e l s of n i t rogen up to 60 kg N/ha under rainfed 
condi t ion. 
FERTILIZATION, NITROGEN Applicat ion- BARLEY 
92, Singh,R.P, ; Jagdish Seth; Sharma, B,K, Nitrogen uptake, g ra in 
y ie ld and i t s a t t r i b u t e s in rainfed bar ley as influenced 
by modes of ni trogen (Urea) appl ica t ion , Indian J . Agron. 
June Aug. 1979,24(2), 138-46. 
A f i e l d experiment was conducted on a Sandy loam soil 
a t I.A.R. J . ; New Delhi during rabi season of 1976-77 and 
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'^911-lQ, to assess the effecier^cy of applied N (30kg /ha) 
as urea in d i f f e ren t in d i f f e ren t methods on barley.The yield 
a t t i b u t e s l i k e t i l l e r i n g , f i na l earheads per metre, ea r lersgth 
and number of g r a i n s / ear and f i n a l l y the g ra in and straw y ie lds 
were found s ign i f i can t ly increased due to placement of a l l N a t 
the timir of sowing than i t s broadcast on soi l a t sowing or 
sprayiiTg or dusting on fol iage a f t e r 45 days. The placement 
method of N, s ign i f i can t ly increased the p ro t e in % and nitrogen 
i5)take in g ra in and straw over the other methods of N appl ica t ion, 
HORMOF/ANTI-TRANSPIRANT S, WHEAT-EXPSPIMET -^MIDHILL^ HIJIANDHAL 
PRADESH 
93. Bbopal Singh j Awasthi, O.P. Effect of time of appl ica t ion of 
a n t i t r a n s p i r a n t s on the y ie ld of rainfed wheat under mid-hil l 
condi t ions of Himachal Pradesh, Indian J .Agron. Sept -Nov 1984, 
29(3) , 363-6. 
This experiment studied the effect of t r a n s p i r a t i o n sippre 
ssants ( Cetyl a lcoha l , phenyl, Marcuric Aceta te , Steeric Acid 
and chlormequate ch lo r ide , on the y ie ld of wheat and to find 
out the bes t time of t h e i r app l ica t ion ( spraying a t boot, 
heading, a n t h e s i s , boot + heading, boot + Anthesis , heading 
+ an thes i s , boot + heading + an thes i s and no spray ) in rainfed 
wheat. Spraying of TS a t boot + an thes i s stages s ign i f ican t ly 
increased the gra in and straw yie ld of wheat overother stages 
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of s p p l i c a t i o n dur ing both the y e a r s and recorded a d d i t i o n a l 
y i e l d s of t he o r d e r of 22-7 Q g r a i n and 28 .0 q s traw 
p e r h e c t a r e over no spray. 
NITROGEN, DOSAGES-RICE 
94. Kumar, S.D. j Sharma , H.C, Response of D i r e c t Sown Rice 
t o l e v e l s of n i t r o g e n under r a i n f e d c o n d i t i o n s . I n d i a n J . 
Agron. Dec. Feb 1980, 2 5 ( 4 ) , of l 7 - 8 . 
An i n v e s t i g a t i o n was c a r r i e d o u t dur ing KhaMf 
1974-75, t o s tudy the response of d i r e c t sown r i c e 
v a r i e t i e s sake t 3 , Ratna and CR 4 . 4 - 1 t o 5 l e v e l s of 
n i t r o g e n v i z . 0 ,20 ,40 ,60 and 80 kg / h a . The recommended 
dose of N with 40 kg P205» ^^^S ^20 ^^^ p l a c e d 10 cm deep 
in seed furrow before seeding , Ratna was h i g h e s t y i e l d e r 
folowed by Saket 3 and CR4.4-1 , S i g n i f i c a n t y i e l d 
i n c r e a s e were observed i ^ t o 40 kg N/ha. 
DRY-SOWING, RICE,UPLA!® 
95. Sharma, R.S. ; Ra th i ,G .S . ; Choubey, S.D. Agronomic p r a c t i c e s 
f o r r a i s i n g p r o d u c t i v i t y of r a in f ed upland r i c e . I n d i a n Frog. 
May 1986, 36 ( 2 ) , 16-8 . 
A 3 y e a r s tudy was conducted t o f i n d ou t s u i t a b l e 
p r a c t i c e s f o r r a i s i n g t h e p r o d u c t i v i t y of r a i n f e d upland 
r i c e . The e n t i r e c u l t i v a t i o n of upland r i c e depends upon 
the v a g a r i e s of m o n s o o n . F e r t i l i z e r s a re r a r e l y used f o r 
t a l l v a r i e t i e s and i f used with h ighe r d o s e , t he crop 
s u f f e r s from l o d g i n g . Newly evolved s h o r t d u r a t i o n dwarf 
v a r i e t i e s should be s e l e c t e d because of high y i e l d i n g 
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and responsive t o considerable doses of f e r t i l i z e r s without 
lodging. Direct seeding of r i ce as drj^ sowing, i s followed 
in upland rainfed areas . Performance of ear ly maturing dwarf 
v a r i e t i e s showed tha t d r i l l i n g of seeds a t 75 kg per hectare 
in rows 20 cm. apar t was proved to be a promising method 
of r i ce c u l t i v a t i o n . The f e r t i l i z e r dose should be applied 
up to the level of 90:60 kg per hectare MPK. P and K f e r t i -
l i z e r s should be applied a t the time of sowing, whereas 
nitrogenous f e r t i l i z e r s should be applied in d i f fe ren t s p l i t s . 
For con t ro l l ing the weeds appl ica t ion of oxadiazon a t one 
kg a. i . per hectare p r e - emergence + propanil a t 2 kg a, i . 
per hectare as pos t emergence were proved t o be considerably 
good and economical. The ear ly ripening va r i e ty (85 -90 days) 
'purva* performed well . The other v a r i e t i e s namely 'CB*! 13-3241 ' 
'DR 92' and 'JR 75* a lso yielded more than the average 
production within a durat ion of about 100 days, 
N.P.-PLACEME I^T - e f f ec t of RICE 
96. Singh, O.P, ; Singh, R.A. ; MahatiffirSingh .Effect of corap 
act ion and nitrogen placement on yie ld and ni trogen uptake 
by rainfed r i ce and wheat., Ann. Arid Zone. 1978,17(2), 123-32. 
Fie ld experiments were conducted with the thre 
l e v e l s of conpaction and three depths of placement of 
nitrogen under rainfed condi t ions . The coii5)action treatment 
did not show any s ign i f i can t increase in the concentration 
of ni trogen and p ro te in percentage of r i ce and v;heat. Soil 
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con?3action in f luenced the n i t r o g e n uptake by r i c e and wheat 
Placement method was found useful f o r t he a p p l i c a t i o n of 
n i t r o g e n i n the r i c e c r o p . Wheat y i e l d was s i g n i f i c a n t l y 
a f f e c t e d by placement of n i t r o g e n .Deep placement of 
n i t r o g e n r e s u l t e d h ighe r n i t r o g e n c o n t e n t and p r o t e i n 
pe rcen t age in g r a i n and wheat s t raw, 
NITROGEN -Application-WHSAT/OAT-UTTAR pmLKSH 
-EASTERN 
97, Singh, U,N, ; Singh, R,A, Response of r a b i c e r e a t s to 
l e v e l s and methods of n i t r o g e n a p p l i c a t i o n under dryland 
c o n d i t i o n s of e a s t e r n U.P. Ann. A r i d Zone. 1975,14(2) ,159-66. 
I n dry land c o n d i t i o n s , b a r l e y was fou-d the most 
s u i t a b l e r a b i c e r e a l a s compared t o l^e&t and oa t . The 
Crop responded s i g n i f i c a n t l y up to 90 kg N p e r h e c t a r e and 
b e t + e r u t i l i z t t l o n of n i t r o g e n a t lower r a t e s a s compared 
t o h ighe r r a t e s . Th i s s i g n i f i c a n t use and response was due-
t o i n s t a lmen ted a p p l i c a t i o n of Ni t rogen a s basa l 60 kg N /ha 
+ 30 kg N/ha by f o l i a r sEpray. S p l i t a p p l i c a t i o n of n i t r o -
gen i n the combinat ion of f o l i a r and b a s a l placement was more 
economical , 
N.P. K. A p p l i c a t i o n - WHEAT-FIELD-TRIA^-JHANST 
98. Gahlo t , K,N,S, ; RamVisha l j Viswakarma, S . j . F e r t i l i z e r 
a p p l i c a t i o n in r a i n f e d wheat. I n d i a n J . A g r i , Res, J a n - M a r 
1978, 12 ( 1 ) , 57-8 . 
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A f i e l d t r i a l was conducted a t Regional a g r i c u l t u r e 
t e s t i n g & Demonstrat ion C e n t r e , J h a n s i (U.P. ) during the 
y e a r 1973-74 and 1974-75, on wheat Kalyan Sona. A basa l 
dose of 20 kg PpO^/ha and 20 kg K2O with 40 kg N through 
placement a t p l a n t i n g i s t he b e s t p r a c t i c e f o r enhancing the 
wheat y i e l d s under r a i n f e d c o n d i t i o n s . I n c a s e , the f e r t i -
l i z e r i s i n sho r t supply a t sowing, 20 kg N may be d r i l l e d 
a t sowing and remaining 20 kg N may be a p p l i e d a s N f o l i a r 
spray a t t i l l e r i n g and p r e f l owe r ing s tage of wheat c rop , 
ATTTROGEN, CROP CETSAL WflEAT 
99. Kamta P r a s a d j Tandon, J . P . Response of r a i n f e d wheat to 
n i t r o g e n . I n d i a n J .Agron .Dec- Feb 1984, 2 9 ( 4 ) , 5 4 7 - 8 . 
I n a f i e l d experiment conducted , wheat v a r i e t y VL 421 
was sovm on 25 October and 27 October r e s p e c t i v e l y i r 1980 
and 1981. Ni t rogen r a t e s were 0 ,10 ,20 ,30 and 40 kg F/ha 
Tota l dose of n i t r o g e n a s urea and uniform dose of 30 kg 
P20^/ha a s S ing le Siperphosphate were a p p l i e d . Resu l t s 
i n d i c a t e d t h a t a marked i n c r e a s e i n g r a i n and s t raw y i e l d 
was recorded with n i t r o g e n over no n i t r o g e n . 
WHEAT-VARISTIES-KULUVALLEY (H.P. ) 
loo.Singh,C.M. ; Modgal,S,C, j Tashi Dawa; Sood, B.R. Response 
of r a in f ed wheat to n i t r o g e n f e r t i l i z a t i o n i n KitLu v a l l e y 
(H.P. ) . I n d i a n J . Agron . Mar-May 1 9 7 9 , 2 4 ( 1 ) , 27-31 . 
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A f i e l d experiment was conducted under r^ in fed c o n d i -
t i o n s dur ing r a b i season of 1975-76 and ^976-11 a t the 
Cereal Breeding S u b - s t a t i o n . A g r i c u l t u r a l complex, Kulu (H.P) 
The study was with f i v e wheat v a r i e t i e s (S -308 , B a j a u r a - 1 , 
F i r i j a , S h a i l j a and LSVf-1lO)and f o u r l e v e l s of n i t r o g e n 
( 0 , 3 0 , 6 0 and 90 Kg W/ha). The crop responded s i g n i f i c a n t l y 
up to 90 kg N/ha, ' S h a i l j a y i e lded s i g n i f i c a n t l y i n con^ar t son 
t o o t h e r v a r i e t i e s . The p r o f i t a b l e l e v e l of n i t r ogen was 
118 kg p e r h e c t a r e and the optimum y i e l d on the b a s i s of 
pooled a n a l y s i s was 3350 kg/ ha, 
DOSAGES-GENERAL -VARIETIES /HYBRID-GUTRAT 
101. Gopani, D.D. ; P a i d a , V . J , ; P a t e l , R.D.' I) ryfa rising p r a c t i c e s 
i n a u j r a t I n d i a n Fmg, K a r 1971 , 20 (12) , 1 3 - 6 . 
The r e sea rch work on dryforming p r a c t i c e s was s t a r t e d 
on Ta rgad i a , D i s t r i c t Rajkot dur ing the y e a r 1959-60. The 
soi ls of t h i s t r a c t a r e loamy with annual ra in j fa l l of 500 mm. 
T r i a l s were conducted on Hybrid Jowar CSHi , Hybrid ba ja ra 
104, c a s t o r , Sesamum Murg, Groundnut, Soyabeen, Sunflower 
f l u n g a r y , Mung J , 1 , Cot ton Sanjay. Package of p r a c t i c e s f o r 
groundnut i s , nioisture of s o i l should be conserved by 
' countour bunding. Sowing of Junagadh 11( bunch ) v a r i e t l e y 
a t the r a t e of 74 t o 86 kg p e r hec t a r e a t 30-45 ctn, row 
spacing should be done, wi th 6 tonnes of P,Y,M. , 12 kg N 
and 25 kg. PoO^ p e r h e c t a r e be fore sowing i n one dose i s 
a p p l i e d . I n t e r c u l t u r i n g should be done i f needed. The v a r i e t y 
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Junagadh 11 y i e l d e d 9 p e r c e n t more pods than A, K, 12-24 
and y i e l d of hybr id b a j a r a 104 ob ta ined a t seed farms 
proved ve ry good under the dry farming p r a c t i c e s . 
NITROGEN ,MANAGEI4EOT -COTTON 
102. Jeyaraman, S, Ni t rogen management i n high y i e l d i n g c o t t o n 
under r a i n f e d c o n d i t i o n s . I n d i a n J . Agron. Dec- Feb 1988, 
3 3 ( 4 \ 4 5 ^ 7 . 
In t h i s experiment a f e r t i l i z e r dose of 40 kg N+20 
kg PpO /ha was g iven .The e n t i r e dose of Pp^^ ^^ basa l 
and N a s p e r t r e a t m e n t were app l i ed . Seeding was done by 
s e e d - d r i l l with a row spacing of 60 cm. The band placement 
of 50;^ N i n two s p l i t s recorded s i g n i f i c a n t l y h ighe r seed 
y i e l d over complete ba sa l a p p l i c a t i o n . 
PHOSPHORUS,FORAGE-SETARIA SPHACELATA-
F i r s t i n t roduced . 
103. RaijP. ; Kanodia, K.C, Response of Setar ia Sphacelate to 
ni trogen and pho^horus under rainfed condi t ions . Indian J . 
Agron. June- Aug 1981,26 ( 2 ) , 205-5. 
This se ta r ia Sphacelata ( g r a s s ) , a nat ive of Africa 
was f i r s t introduced in India in 1950 a t Indian Agricultural 
Research I n s t i t u t e , New Delhi, An experiment was conducted 
to knov.' the response of N and P under dryland condit ions 
a t cen t ra l Research Farm of Indian Grass land and Fodder 
Research I n s t i t u t e , J h a n s i . Five l e v e l s of nitrogen 
8^ 
(0,30,60,90 and 120 kg N/ha) and 3 l e v e l s of Phosphorus 
(0,30 and 60 kg ^^J^^) were l a i d out in randomized 
block design with three r ep l i c a t i ons . Forage production 
revealed t h a t there was a s ign i f ican t response of N and P 
on the green and dry matter production. The dry matter 
y ie ld increased by 60.6, 63.9, 87.9 and 115.2 percent 
with appl ica t ion of 30,60,90 and 120 kg/ha respect ively , 
PHO SPKATB ,IRRIGATED-\'V'HEAT-MAHA RA SHTR.4, 
104. N i ra l e , A. S. Phosphate uptake by wheat ( t r i t i c u m species ; 
v a r i e t i e s grown under i r r i g a t e d and rainfed regions of 
Maharashtra. Indian J.AgTlc. Sci. Dec. 1988, 58 (12),939-40 . 
This study was conducted to assess the growth and 
P uptake of wheat v a r i e t i e s in r e l a t ion to moisture 
s t r e s s , 'Kalyan Sona' bread wheat and %Ialvika' macaronic 
wheat are high yielding v a r i e t i e s under i r r i g a t e d condi t ion, 
whereas 'N15439* •^ T1 56ft3*, »W59' and »N1 146' are rainfed 
v a r i e t i e s «Gulab' and »Moti' are loca l se lec t ion in 
rainfed condi t ions . Higher uptake by 'Kalyan Sona * and* 
'Malvika ' was due to t h e i r lov.'er shoot: root r a t i o , g rea t e r 
root growth and higher mineral uptake eff iciency, 
POTASH-DOSAGES-Effect of-WHEAT (Kalyan Sona ) 
105. Dwivedi, D.P. j Misra, N.M. Response of wheat to potash 
f e r t i l i z a t i o n under rainfed condi t ion. Indian agr ic , 1986,30(1) 
89-91. 
A f i e l d t r i a l with three doses and f ive methods of 
potash appl ica t ion was conducted a t two loca t ions to 
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inves t iga te the su i table dose and methods of potash app l i -
(lation in enhancir^ wheat y ie ld under rainfed condi t ions . 
40 Kg K20 applied as i basal +| f o l i a r in equal s p l i t s 
a t t i l l e r i n g and jo in t ing stages gave the highest grain 
y ie ld of wheat var ie ty 'Kalyan Sona • a t both the loca t ions , 
POTASSIIK-Residual ef fec t of -WHEAT ( Bread) 
106. Nakashgir, G,H. ; Khan , G.M. , Rafique, K.M. ,* Wani, S. A. Effect 
of Potassium f e r t i l i z a t i o n on winter hardiness and yield 
of bread wheat (Triticum aestivum ) and i t s residual 
ef fec t on greengram (vigna radia ta ) under rainfed condit ions. 
Indian J . agric Sci. Sept. 1988, 58(9),704-6. 
A 2- year f i e l d study conducted in 1984-86 to inves-
t i g a t e the effect of K on tolerance of winter death in 
wheat and flrought res i s tance in greangram during summer in 
s i l ty-c lay- loam s o i l s . The treatment included 2 r a t e s of 
K (15 and 30 kg /ha) with d i f fe ren t combinations of F ahd 
Farmyard manure. Application of K increases the concen-
t r a t i o n of ce l l - sap and i s much usefal to induce winter 
hardiness in wheat . Residual effect of K on green gram 
was s ign i f ican t (20?^) in the presence of F . Y . M . under 
severe drought. 
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CLIMATIC COMDITIONS, CROPS-MILLETS 
FERTILIZATI0N-CHEMICAL/FY^1-^IAI2B-YIELD - e f f e c t on 
107. Grewal,S. S. ; Sud , A.D, ; M i t t a l , S.P. ; Kehar Singh. Effect 
of Farm Yard Manure and Chemical F e r t i l i z e r s on yield of 
rainfed maize in Siwalik Foot H i l l s . Indian J . Agron Sept-
Nov 1982,27 (3) ,282-3 . 
An experiment was conducted a t Chandigarh during 
Kharif season of 1978 with four doses of ni t rogen, phosphorus, 
and potash (30: l5 : l5 ;60:30:30;90:45j45; 120:60:60) and 
combination of FY?! with these doses FYM a t 10 tones pe r 
hectare was ddded. The e n t i r e phosphorus and potash and 
half of N was applied a t sowing and remaining half of 
N was applied as topdressing 30 days a f t e r sowin,g. Maize-
Ageti- 76 was sown a t 60x30 cm. spacings. The crop y ie ld incr-
eased from 12-2 q/ha to 18.7 Q/ha v/ith 10 tones/ha F.Y.M. 
A subs tant ia l increase in y ie ld v/as obtained when the dose 
was increased from 60:30:30 to 90:45i'^5 l e v e l s , 
NPK-BAJARA/GRAM 
108. Brar , J . S , ; Rana, D, S. ; Sharma, K.N. ; Meelu , O.P. ; 
Sodhi, J . S . Effect of WK appl ica t ion on the y ie ld of 
bajara and gram under rainfed condi t ions , Ann. Arid Zone 
1980, 19(1&2) ,19-28. 
The experiment indicated t h a t in the f i r s t year 
of lov/ r a i n f a l l and low moisture storage of surface 
soil a t sowing of the c rops , the gra in y ie ld of bajara 
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was n e a r l y ha l f and of gram was one f i f t h t o half of the 
second yea r . Bajara showed s i g n i f i c a n t r e sponses t o 
'^ up to 90 kg p e r h e c t a r e and P up t o 45 kg ? £ % ^^"^ 
h e c t a r e i n the second y e a r , bu t i n the f i r s t y e a r , the 
s i g n i f i c a n t r esponses t o N and P were on3.y upto 30 kg N 
and 15 kg Pp^^s P®^ h e c t a r e r e s p e c t i v e l y . The gram gave 
s i g n i f i c a n t response t o 40 kg P205per h e c t a r e when 
app l i ed a l o n e , b u t response i n the p re sence of IN' was 
s i g n i f i c a n t only up to 20 kg P^^^ P®'" h e c t a r e during both 
the y e a r s . A ba lance dose of N,P and K f e r t i l i z e r s gave 
economical ly b e t t e r g r a i n y i e l d i n both the c r o p s . 
MANAGEME'^iT-PHOSPHATIC/POTASSIC-YIELD-effect on -
MAIZE (Hybrid ) 
109. J a i n , G.L. ; S ingh i , S.M. ; Sharma, H. H, j Mehnot,S.C. 
Management of phospha t i c and p o t a s s i c f e r t i l i z e r s 
f o r hybr id and l o c a l maize under r a i n f e d c o n d i t i o n s of 
South-Sas t Rajasthan, I n d i a n J . Agron. Mar-May 1982, 
2 7 ( 1 ) , 4 1 - 7 . 
The experiment was conducted wi th 3 maize v a r i e t i e s 
( l o c a l malan, B a s s i - Se lec ted and hybr id GBY]gQ-3) ^ 4 l e v e l s 
of P ( 0 , 1 5 , 3 0 and 45 kg P2O5 /ha ) and 5 l e v e l s of K ( 0 and 
50 kg K20/ha ) was conducted dur ing Kharif seasons of 
1972-73 and 1974-75. The optimum dose determined was 4 4 . 6 
kg. ^2*^5* ^®sui t s showed t h a t v a r i e t y Bass i out - y i e l d e d 
l o c a l Malan in the f i r s t season v/hile Ganga - 5 was supe r io r 
i n the second season. 
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MICROW^PTE^^ - e f fec t of -PEARLMILLET. 
110. Aggarwal, R.K. ; Panjab Singh. Effect of Zn and P l e v e l s 
on the concentrat ion and uptake of N and N/Zn r a t io 
in rainfed pear l mi l l e t (Pennisetum typhoides S & H). 
Ann. Arid Zone. 1978, 17(3) , 267-72. 
F ie ld experiment indicated the ef fec t of soi l 
applied Zn (0,15,30 Kg) by commercial Zn SO^/ha and P 
(0 ,30,60,90 kg P^Oe/ha) on N concentrat ion and uptake, 
and N/Zn r a t i o in pear l mi l l e t revealed t h a t the concen-
t r a t i o n and to t a l N uptake increased with the increase 
in the l e v e l s of Zn and P , but decreased when higher 
l eve l of one element combined with low level of another 
element. Under drought condi t ions the concentrat ion increa-
sed and t o t a l uptake decreased during crop growth, 
N/Zn r a t i o in g ra in was more in conparis ion to straw 
or root . Decrease in N/Zn r a t i o adverssal ly affected 
the qua l i ty and quant i ty of g ra in . 
NITROGEN-Application of -BAJARA. 
111. Singh,S.D, Method and timing of ni trogen appl ica t ion 
in rainfed bajara , Ann. Arid Zone. 1976, 15(4) , 305-12. 
Experiments were conducted over three seasons to 
in tegra te timing and method of nitfogen appl ica t ion 
to bajara . Observation showed tha t the affect iveness of 
f e r t i l i z e r i s maximum and r i sk in the use of f e r t i l i z e r 
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i s minimum. R e s u l t s i n d i c a t e d t h a t 30 kg of N/ha can be 
added a t sowing and I 5 kg N can be used l a t e r a s 
t o p d r e s s i n g under normal r a i n f a l l c o n d i t i o n s . I n absence 
of spray f a c i l i t i e s l5kg n i t r o g e n can be a p p l i e d a s t o p -
d r e s s i n g i n dry c o n d i t i o n s . I n t h i s ca se only 30 kg N/ha 
i s recommended t o be used by b a s a l d r e s s i n g . S e l e c t i o n of 
time and method of using n i t r o g e n minimises the r i s k in 
use of f e r t i l i z e r , 
DOSAGES-PEARLMILLBTS -RAI^FED 
112, Upasani , R,K, ; Sharma, H.G. Response of p e a r l - m i l l e t t o 
n i t r o g e n f e r t i l i z a t i o n under r a i n f e d c o n d i t i o n , I n d i a n J . 
Agron. Dec, Feb 1980, 2 5 ( 4 ) , 727-8, 
A f i e l d t r i a l , t o s tudy the response of p e a r l m i l l e t 
HB - 5 t o n i t r o g e n a p p l i c a t i o n , was conducted a t Researfch 
Farm , Banaras Hindu u n i v e r s i t y , dur ing Kharif 1977. Six 
l e v e l s of n i t r o g e n ( 0 , 2 0 , 40 ,60 ,80 and 100 kg N/ha) were 
r e p l i c a t e d t h r i c e i n Randomised Block Design, The crop 
was scvm in rows 45 cm a p a r t using 5 kg seed p e r h e c t a r e 
Grain y i e l d due to 20 and 40 kg M/ha were comparaDle t o 
t h a t wi thou t n i t r o g e n . S i m i l a r l y , 20,40 and 60 kg, 40 ,60 
and 80 kg j 80 and IOO kg n i t r o g e n r a t e s were coBparable 
among themselves i n t h i s r e f l e c t . 
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METHODS-YIELD;effect on -BAJARA (HB 3) 
113. Singh,R.P.; Daa!.ay, H. S, ; Sirigh , K.C. ; Gupta B. S. Effect of 
r a t e s and methods of ni t rogen appl ica t ion on the yield and 
y ie ld at-*-ributes of rainfed bajara HB3 grown in the a r id 
zone. Ann. Arid Zone. 1978,17( 2) ,136-44. 
Study conducted for two years indicated the response 
of rainfed bajara KB3 to four l e v e l s of nitrogen (0 ,40,80, 
and 120 kg /ha) and eff ic iency of d i f fe ren t methods of nitrogen 
appl ica t ion v i z broadcast and incrt)proated, placement 10 cm. 
deep, placement 5 cm deep and 5 cm to the s ides , half soil and 
half f o l i a r , three fourth soil and one fourth f o l i a r , half 
placement and half topdressing. The optimum use of M fo r 
rainfed condi t ions to bajara HB 3 ca lcu la ted 47 to 55 kg/ha. 
Use of 40 kg N/ha e i t h e r by broad cas t and In.iCtarporated 
or placed 10 cm. deep a t the time of sowing resul ted in 
increased grain y ie ld of the order of 44 to 96 %* over the 
un fe r t i l i s ed con t ro l , half soil and half top dressing method 
of ni trogen appl ica t ion preved to be most e f f i c i en t . Half 
of the ni trogen 20 kg N/ha used through placement 10 cm, deep 
a t the time of sowing and remaining half (20 kg N/ba ) as 
top dressing 35-40 days a f t e r sowing, was found more economical, 
N/P -DOSAGES-KODO-Experiment 
114. Kaushik,S.K. ; Gautam,R,C. Response of mi l l e t Kodo v a r i e t i e s 
to ni trogen and phosphorus l e v e l s under rainfed condi t ions , 
Indian J . Agron. June-Aug 1981 , 26(2), 168-70. 
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The experiment comprised of A l e v e l s of n i t r o g e n (10,20, 
4 0 , and 60 kg /ha ) and two l e v e l s of P (0 and 20 kg / h a ) to 
a s s e s s the response of 3 Kodo m i l l e t (Paspalum scrobicula tum 
L. ) v a r i e t i e s ( I P S - 1 4 7 - 1 , J'^^~ 364 and Kherpur ) under 
r a i n f e d c o n d i t i o n s R e s u l t s showed t h a t JNK - 36^ y i e lded 
h i g h e r g r a i n and a l l v a r i e t i e s responded s i g n i f i c a n t l y to 
N up t o 60 kg and P up t o 20 kg« The 54 kg N/ha was found 
optimum economical ly while the : y i e l d was maximum a t 60 kg N/ha. 
N,P.K. D0SAGES-S0RGHUI4 -VARIETIES 
(CSH1&2 Local m l64)-GonK)arative Study. 
115, Nagre, K.T, Response of Kharif Jowar (Sorghum ) v a r i e t i e s 
t o va ry ing l e v e l s of N.P.K, under r a i n f e d c o n d i t i o n s , 
I n d i a n J . A g r i . Res. J u l y - S e p 1981 , 1 5 ( 3 ) , 1 6&-70. 
Exper iments i n d i c a t e d t h a t h y b r i d s CSH-1 and CS-I-2 
were a t p a r and recorded s i g n i f i c a n t l y more (55.3/^ and 41.0 % 
r e s p e c t i v e l y ^ y i e l d than l o c a l in|)roved v a r i e t y H.J . 16^+. During 
drought y e a r CSH-1 was b e t t e r than CSH-2, Local v a r i e t i e s 
responded up t o 60 kg N p e r h e c t a r e whereas CSH-1 and CSH-2 
responded upto 120 Kg N/ha. CSI-1 gave 23 .0 and 19 .28 kg 
response t o p e r kg of n i t r o g e n a t 60 andl20 kg N/ha a s 
a g a i n s t 6 .68 and 5.53 kg o}>tained from NT 164. use of phos-
pha te a t 60 kg p20c/ha was a l s o found e f f e c t i v e . 
9G 
^FK,GE1^ERAL -CROPS 
116. P a t e l , A ,R ,Fe r t i l i z e r : a must f o r rainfed farming, Kurukshetra 
June 1984, 32(9) ,24-6. 
E a r l i e r atten^sts to increase the p roduc t iv i ty of dryland 
crops through appl ica t ion of manures and f e r t i l i z e r s did ndt 
meet v/ith much success due to the c u l t i v a t i o n of t r ad i tona l 
crops and t h e i r v a r i e t i e s , Experiments conducted on cu l t i va -
t o r s f i e l d reveal t ha t the benef i t from f e r t i l i z e r s when 
applied in balarced proport ion ( combined appl ica t ion of w, 
and K) was much more than the app l ica t ion of N alone or 
combined with P. under rainfed cond i t ions , i t i s advisable 
to apply the f e r t i l i z e r a t the sowing time by d r i l l i n g . The 
soi l s c i e n t i s t f i r i and De have demonstrated tha t previous 
crops of groundnut, cowpea or pigeonpea increased the y ie ld 
of subsequently grown p e a r l - mi l l e t . While a y ie ld of pearlmi-
l l e t a f t e r a p e a r l - m i l l e t was l i n e a r up to 60 kg, N, 
N,P, Zn, WATER-U;^/yiELD -e f f ec t on-PEARLMlLLET 
117. Maliwal, G,L. ; P a t e l , R,R. ;Sonani, V,V. ; Sasani,G.v, Effect 
of ni t rogen, phosphorus and zinc on the y ie ld and water use 
by pea r lmi l l e t under rainfed condi t ion , Indian J .Agr i , Res. 
Jan-Mar 1939, 23(1), 1.5-21. 
Discuss the requirement of N, P and ^n by the p e a r l -
mi l le t v a r i e t y •C,J.104«. The combination of 75 Kg M and 25 kg 
p205/ha gave s ign i f i can t ly higher g ra in and stover y ie lds . 
Zinc sulphate did not give any response. 
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NITROGEN-SORGHW*! (M.P. Cha r i ) 
118. Abichandani,C.T. ; G i l l , A.S. ; Maurya, R.K. ; Mannikar, N.D. 
Nitrogen f e r t i l i z a t i o n of fodder Sorghum M.P. Chari (Sorghum 
b ico lo r ) grown under rainfed condit ion. Ann. Arid Zone. 1974» 
12(1&2), 71-6. 
Experiments were conducted on fodder sorghum (M.P. Chari) 
under dryland condi t ions a t Indian Grassland and Fodder 
Research I n s t i t u t e , J h a n s i , The ni t rogen app l ica t ion both basal 
and s p l i t increased green fodder, Dry mat ter , crude p ro t e in 
y i e lds over no nitrogen and singnif icant increase in y ie ld 
were obtained by using 90 1^ N/ha. ^ l i t appl ica t ion of 
nitrogen did no-^  gave any s ign i f i can t r e s u l t s over basal 
appl ica t ion . Crude p ro te in content and dry matter was higher 
in rainfed condi t ions in comparision to norraal r a i n f a l l . 
SOURCES-Con53arative study of -B.AjARA 
119. Vyas, D, L. ; Sii^h, S.D. ; Daulay, H. S. , ; Misra, D.K. 
cohiparative study of ni trogen sources fo r f e r t i l i s a t i o n of 
rainfed ba jara . Ann. Arid Zone. 1972, 11(3&4) , 145-53. 
Generally, sources did not influence the gra in s ta lk 
y i e ld s of bajara. Use of ni t rogen in d i f fe ren t p l o t s ind i -
cated increase in y ie ld over the con t ro l . The col lec ted 
data for a l l the seasons the optimum use of nitrogen for 
local improved va r i e ty R. S.K. worked out to be 23.2. kg/ha 
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and a t t h i s l e v e l a y i e l d of 397.^5 kg and r e t u r n of ~s.l87.43 
p e r h e c t a r e can be assumed. By c o n s i d e r a t i o n of p r i c e p e r u n i t 
of manure o r f e r t i l i z e r , any source of n i t r o g e n can be used t 
f o r b a j a r a under r a i n f e d c o n d i t i o n s of the sandy a r i d reg ion 
of Rajas than , 
FSRTTLI2ER 
^-LEVELS,YIELD - e f f e c t on-FOR AGE (HP Char i ) 
120. Shah, M.H. j B a l i , A.S. ; S ingh, K.N. ; Koul , P,K. E f f e c t of 
l e v e l s of n i t r o g e n and phosphorus on fo rage y i e l d of r a in f ed 
•MP C h a r i ' » Sorghum (Sorghum b i c o l a r ) . I n d i a n J . a g r i c 5c i . 
Dec. 1988, 58 ( 1 2 ) , 945-6 . 
The f i e l d experiment was conducted a t e x o t i c c a t t l e 
b reed ing farm, Manasbal , under r a i n f e d c o n d i t i o n s during 1985-
86. *MP C h a r i ' Sorghum was sown a t t h e seed r a t e of 40 kg /ha 
i n l i n e s with 5 l e v e l s of N ( 0 , 2 0 , 4 0 , 60 and 80 kg/ha) a s urea 
and two l e v e l s of P ( 8 . 8 0 and 1? . 6 kg / h a ) a s diammonium 
phospha te . The i n c r e a s e i n f r e s h forage y i e l d a t 80kg I^/ha 
was 4 2 . 5 , 18 . S, 6.8 and 2.2?^ a t 0 ,20 , 4 0 , and 60 kg N/ha. 
P @ 1 7 . 6 kg / ha gave 1 5 . 9 . and 1 4 . 8 ^ i n c r e a s e on f r e s h and 
flry y i e l d b a s i s r e s p e c t i v e l y , 
RESPOWSB,POPJiGE, MINOR MILLETS-EXPERIMENT 
121 . G i l l , A.S. ; P a t i l , B.D. ; Yadav, C.L. F e r t i l i z e r s t u d i e s on 
minor m i l l e t f o r fo rage y i e l d under r a i n f e d c o n d i t i o n s . 
Agr ic . Sci . Dig. 1986, 6 ( 4 ) , 202-4. 
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An experiment was conducted to determine the e f f e c t 
of N l e v e l s on the fo rage y i e l d s of minor m i l l e t s showed 
t h a t a p p l i c a t i o n of n i t r o g e n i nc r ea sed the g reen fodder 
and dry-matter y i e l d s s i g n i f i c a n t l y . F o r good dry m a t t e r 
y i e l d under r a in f ed c o n d i t i o n s optimum dose of N worked out 
t o be 109 and 208 kg/ha f o r 1976 and 1977 s e a s o n s , r e s p e c t i 
v e l y , 
CROPS-.OILSEEDS 
FSRTTLIZATTON-DO SAGE S-PTS^n?Y-IM)IAN-RAPE-VARIETY 
( T a r a s i r a ) RAT^FED 
122. Gajendra G i r i ; Gangasaran. I n f luence of p l a n t i n g geometry 
and n i t r o g e n on the performance of Ind i an rape under 
r a i n f e d c o n d i t i o n s . I n d i a n J .Agron. Dec-Peo 1935, 30 (4 ) , 470 -6 . 
Descr ibed the i n f luence of p l a n t i n g geometry and 
l e v e l s of n i t r o g e n on y i e l d and y i e l d a t t r i o u t e s and aconoisics 
of I n d i a n raps v a r . T a r i a . D i s t a n t Plan ' - ing geometry increased 
pod b e a r i n g and p r o d u c t i v i t y of i n d i v i d u a l p l a n t but dense 
p l a n t p o p u l a t i o n compensated t h i s e f f e c t . Ni t rogen improved 
y i e l d a t t r i b u t i n g c h a r a c t e r s and i n c r e a s e d the y i e l d . Respemse 
to n i t r o g e n was l i n e a r upto 60 kg N p e r h e c t a r e i n 1981-82 
b u t i n 1982-83 and 1983-84, the optimum r a t e of n i t r o g e n was 
39.4 kg and 53.7 kg p e r h e c t a r e , r e s p e c t i v e l y . 
FERTO-FUMGISIDEA'EEDICIDE-GROU?^NTJT-RAI>-FED 
123. Reddy, P . S . New technology f o r r a i n f e d groundnut . I n d i a n Fri^. 
June 1985, 35 ( 3 ^ , 1 4 - 7 . 
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The production technology generated a t d i f fe ren t 
AICORPO grounnut research en t re s . The technology fo r incre-
asing Kharif groundnut y i e ld s cons i s t s of thorough preparat ion 
of land, choice of an irsproved v a r i e t y , Bold and well f i l l e d 
seeds should be selected and t rea ted with 3 gms of Dithane 
M-.45 per kg of Kernals, Advancement of sowing with one p re -
sowing i r r i g a t i o n a t 30 x IO cm dis tance . Tt i s p ro f i t ab le 
to apply rh i rob ia l cu l tu re in p laces where groundnut i s a 
new introduct ion. Normally 10-20 kg N, 20-40 kg P^O and 
0 t o 25 kg K2O with micronutrient z inc , boron and iron i s 
recommended. For weed c o n t r o l , appl ica t ion of herbicides 
l i k e T6KS -25 o r lossoa t 5 l i t r e s pe r hectare i s recommended 
Application of l i f e saving i r r i g a t i o n in the absence of single 
ra in during the c r i t i c a l stage of pod development can increase 
the production. Use of Gypsum a t 250 to 500 kg/ha a t peak 
flowering stage wil l increase y ie ld and oi l content of the 
produce. Disease and pes t can be cont ro l led by spraying of 
Carbandaziffl 0.05 percent p lu s Menacoreb 0,2 percent Si to 
3 t innes and mona crotaphos or Dimethoate 0.05 percent 
( Cost benef i t r a t i o ) . Harvesting should oe done when crop 
shows sysptoms of yellowing of f o l i a g e , spott ing of l e v e s , 
dropping of o lder l eaves and pod becomes hard and tough. 
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I^TTEP-ROW-TIIIERING-RAGT 
124. Murthy, S.N. Narasimha; Hegda, B.R, T i l l e r i n g i n r e l a t i o n to 
i n t r a - row compe t i t i on i n r a g i under rAinfed Cond i t ions , 
I n d i a n J . Agron. Sept. Nov 1981 , 2 6 ( 3 ) , 337-8 . 
A f i e l d experiment was conducted under r a in fed cond i -
t i o n s with r a g i dur ing Kharif season of 1978, t o study the 
t i l l e r i n g p a t t e r n and y i e l d a s in f luenced by i n t r a - r o w 
spac ings and f e r t i l i t y l e v e l s . The t r e a t m e n t s coa^jrised 
of s ix p o p u l a t i o n s in 25 cm. row spac ings ( 2 . 6 6 , 3 . 2 0 , 4 . 0 0 
5 .34 , 8,00 and 13.5 l akh p l a n t s / ha ) and t h r e e l e v e l s of 
f e r t i l i z e r s (no f e r t i l i z e r , 25+25+12.5 kg N,P20^ and K2O /ha 
and 50 + 50 + 25 kg N, PpO^ and K20/ha ) . R e s u l t s revea led 
t h a t the main shoot c o n t r i b u t e d 25 p e r c e n t of the t o t a l 
g r a i n y i e l d fol lowed by pr imary (24 p e r c e n t ) , secondary 
(13 p e r c e n t ) and t e s t i a r y (12^ ) t i l l e r s , wider row 
spacing of 25 cm gave the h i g h e s t g r a i n y i e l d from ind iv idua l 
p l a n t ( 3 3 . 6 g / p l a n t ) . 
MAMGEME^ TT/ APPLICATI ON- SURFLOTAER 
125. Krishnegowda, K.T. ; Siddegowda, B.S. ; Siddappa, B. Re sponse 
of rainfed sunflower to d i f fe ren t management p r a c t i c e s . 
Indian J . Agron. Sept- Now 1979, 24(3) , 359-60, 
Ift t h i s study the sunflower v a r i e t y EC, 58415 was raised 
under three management p r a c t i c e s v iz ( i) in the farmers ' method 
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a f e r t i l i z e r dose of 20N + 20 P2O5+ ' ' 0 ^ Y.^/hB. was g iven 
a t sowing ( i i ) a h i g h e r f e r t i l i z e r dose (37.5N + 50 ¥^0^ + 
37.5 K^O Kg/ha) was a p p l i e d of the t o t a l N a p p l i e d 2/3 was 
g iven a t sowing and the remaining the top d ressed 40 days 
a f t e r sowing ( i i i ) inc luded pre-sowing seed ha rden ing , 
h ighe r f e r t i l i z e r a p p l i c a t i o n (50 N + 90 P20^ - 40 K2O kg/ha) 
n i t r o g e n f e r t i l i z e r was a p p l i e d In two s p l i t s , TIBA ( T r i - i o d o 
Benzonic a c i d ) spray a t 120 ppm a t f i r s t f lower opening was 
admin i s t e red , R e s u l t s showed t h a t Advanced method was 
found much e f f e c t i v e than o t h e r s . 
^UTROGEN , MANAGEM5MT -TECH •^^ :QUES-SU^FLOWER 
126. Karunakaran, A, j p a l a n i a p p a n , S.P, E v a l u a t i o n of n i t r o g e n 
management t e chn iques f o r r a ln f ed sunflower ( H e l i a n t h u s annus) , 
I n d i a n J . Agr ic . Sci , Oct. 1989, 59 ( 1 0 ^ 671-3. 
Th i s study c a r r i e d ou t e v a l u a t e t h e N management t e c h -
n iques t o i n c r e a s e the p r o d u c t i o n of Sunflower. The experimental 
s o i l was sandy loam having low amount of M (245 k g / h a ) , medium 
amount of F (12 kg p e r ha ) and high amount of K( 625 k g / h a ) . 
The r a i n f a l l r ece ived dur ing experiment was 329 mffi. The 
sunflower was i n t e r c ropped with *C01 ' soyabeen. Azosp i r i l lum 
was i n o c u l a t e d with 4 l e v e l s of N ( 0 , 2 0 , 30 and 40 kg N/ha) , 
The so le crop of sunflower had l a r ^ e head s i z e , h ighe r 
number of f i l l e d seeds /head than the crop in t e rc ropped with 
Soyabeen , Growth and y i e l d inc reased with the i n c r e a s i n g 
supply of Ni t rogen upto 30 kg V p e r h e c t a r e . 
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NPK-effect on -GROU^^ mJT 
127. J a n a , P.K, ; B a r i k , A, • Gbatak, S. ; Mukherjee, A.K. , Sounda, 
G, E f f e c t of n i t r o g e n , phosphorus and Potass ium on y i e l d 
and Yie ld a t t r i b u t e s of r a i n f e d groundnut (Arach i s hypogea). 
I n d i a n J . of a g r i c Sc i . J a n 1990, 6 0 ( 1 ) , 4 9 - 5 1 . 
A f i e l d experiment was conducted dur ing the Kharif 
seasons of 1986-87 with 'JL 24» groundnut a t Ka lyan i , t o 
f i n d o u t the e f f e c t of ^^,P and K on y i e l d and y i e l d a t t r i b u t e s 
i n r a i n f e d c o n d i t i o n s . A p p l i c a t i o n of N and P inc reased the 
p o d a / p l a n t , Kerne l s /pod , 100 -Kernel weight and pod y i e l d . 
N # 20 and 40 kg /ha gave 1.46 and 1,48 tonne p e r h e c t a r e . P 
@ 17.60 and 35.20 kg/ha i n c r e a s e d the pod y i e l d compared with 
the c o n t r o l by 0 .36 and 0 .47 tonnes / h a r e s p e c t i v e l y . The 
s u f f i c i e n t dose of N30.16 kg / ha and of P 37.09 kg/ha was 
found b e n e f i c i a l . 
OTTROGEN ,RE SPONSE, SAFFLOWIR -
128. Umrani, N.K. ; Kale, S.P. ; Bhoi, P.G. Response of Safflower 
to appl ica t ion of ni trogen under rainfed condi'tio'^s, Indian J . 
Agron. Dec. Feb 1981,26(4), 365-70. 
The experiment was conducted fo r three years from 1973-76 
a t the Dryfarraing Research Sta t ion , Solapur t o study the 
response of Safflower to ni t rogen under rainfed condit ions. 
Application of nitrogen to rainfed safflow affected the crop 
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charac te r s l i k e , he ight , nuraber of primary branches, nifflaber 
of capsules pe r p l an t , Nitrogen also increased gra in weight 
pe r capsule and nuaber of g ra ins in i t . I n normally d i s t r i bu 
ted r a i n f a l l year the good response was noticed even 
a t 25 kg N/ha Pooled ana lys i s showed t h a t a t 25 kg N 
level maximum response t o nitrogen estimated as 15. 8 kg 
gra in / Kg ^^  applied was noticed. There was s ign i f ican t 
increase in y ie ld of sallower gra in even a t 75 kg N/ha 
under rainfed condi t ions . 
YIELD-IMPRCVED-MUSTARD 
l29.Prakash v i r j Verma, B.S, Effect of r a t e s and methods of 
ni t rogen appl ica t ion on the growth , y i e ld and qual i ty of 
mustard under rainfed condi t ions of Agra region, Indian j . 
Agron. June -Aug 1979, 24(2). 
An experiment to study the ef fec t of r a t e s and 
methods of N appl ica t ion on the growth, y ie ld and quanti ty 
of mustard under rainfed condi t ions was conducted a t the 
R,B, S, College Research Farm, Bichpuri , Agra during winter 
seasons of 1974-75 and 1975-76. Two l e v e l s of N (30 and 60 Kg N 
pe r hectare) and three methods of F appl ica t ion ( fu l l 
dose of Nasbasal, 3/4 as basal + ^ f a l i a r and 4 as basal 
+ i f o l i a r ) with two addi t ional t reatments , one for 
absolute control and another f o r water spray were 
comapred in randomised block design on »T-59» va r i e ty of 
mustard. The increased si;5)ply of N affected favourably the 
number of primary and secondary branches pe r p l a n t , yield 
a t t r i b u t e s , seed y i e l d , percent N content i n seed and stoner 
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and the t o t a l uptake of N through c rop , while percent 
o i l content in seed remained unaffected. 
FBRTILIZEPSHD0SA6SS,W.P.K. FRE^ KrHBEAN-HILLS NILGIRI 
l30,Singh, K,N, ; Prasad , R,D, • Tomar, V.P. S. Response of 
French Bean to d i f fe ren t l e v e l s of ni t rogen and phoi^horus 
in N i l g i r i H i l l s under rainfed condi t ions . Indian j.Agron« 
M»p-May 1981, 26(1) , 101-2. 
The experiment was l a i d out i n randomized 
block design with three l e v e l s of ni t rogen ( 0,10 and 20 Kg/ha) 
and four l e v e l s of phosphorus (0,30,60 and 90 kg p^O^/ha 
and rep l ica ted three t imes. Results Indicated tha t g ra in 
yield of French been irKJreased as the r a t e of ni trogen 
increased. I t has been reported t h a t ni t rogen in combination 
vdth phosphorus gave s ign i f i can t g ra in y ie ld of gram. Appli-
ca t ion of phosphorus a t 60 and 90 kg P2OC per hectare 
were s ign i f i can t ly superior than 30 kg P«0 /ha in terms 
^ 5 
of g ra in production of French bean. 
NITRATE S/NITRO-AMTDE S/ SULPflATE S-RAGfl 
131.Ananthanarayana, R. ; Krishnamurthy, K. ; Dix i t , L.A. Effect 
of different nittogenous f e r t i l i z e r on rainfed ragi,Ann. 
Arid Zone 1971, 10(1), 43-7. 
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Experiments were conducted to inves t iga te the 
ef fect of four tvpes of nitrogenous f e r t i l i z e r s v i z . 
Aasmoni a sulphate n i t r a t e , Ammonium Sulphate, Urea, Calcium 
n i t r a t e , on the gra in jde ld of ragi cv. H-22 under rainfed 
condi t ions . Each of these f e r t i l i z e r s was used a t 3 3 . 3 ^ 
and 100 kg N per hectare . The complete dose of f e r t i l i z e r s 
was used a t the time of t ransp lan t ing . The calcium ammonium 
n i t r a t e was determined as the best source of ni trogen for 
increasing the yield of rainfed r ag i . Although the y ie ld 
was maximum by applying 100 kg N per hectare but i t was 
not much s igni f icant a s compare to app l ica t ion of 33.3 Kg 
N per hectare . 
NTTRCGEN-Application of^  DOUBLE CROPPIT^ IG-IMPRO^ TSD 
132, Sharma, S,N. ; ^ rasad , R, ; Singh, S, Legumes fo r ni trogen 
economy and double-cropping under rainfed condi t ions . 
Indian J . a g r i - s c i . Dec. 1987, 57 (12) ,899-904. 
This experiment was conducted in T.A.R.I. i^ lew Delhi 
to explore the p o s s i b i l i t y of growing 2 crops a year in 
place of t r a d i t i o n a l 1 c rop , by natural p r e c i p i t a t i o n . Durirg 
the monsoon season, short duration legumes like-co\<^ea 
(vigna unguiculata Linn.) could be grown successfully 
without dis turbing the gra in yie ld of previously grown 
wheat crop in winter season. The gra in yield of wheat 
increased when these legumes were grown fo r green manuring 
Such p r a c t i c e s give equal benef i t s as applied 40-80 kg N/ ha 
t o wheat a f t e r monsoon fallow. 
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PHOSPHATE, SOVJINQ SPACI?IG - e f f e c t of-GROP-ARHAR 
l33.Masood A l l , E f f e c t of row spac ings and phosphorus l e v e l s 
of Arhar p roduc t i on under dryland c o n d i t i o n s , I n d i a n j . 
Sept. Wov.1981, 2 6 ( 3 ) , 346-8 . 
A f i e l d exper iment was conducted a t Dryland p r o j e c t 
c e n t r e , I n d i a n Grass land and Fodder Research I n s t i t u t e , 
J h a n s i dur ing-Khar i f 1977 t o f i n d out optimal row p a c i n g 
and phosphate l e v e l s f o r high y i e l d i n g c u l t i v a r s of Arhar, 
Treatment c o n s i s t e d of v a r i e t i e s 'HY 1* and 'Pusa A g e t i ' , 
row spacing (45 and 60 Cp,) and phosphate l e v e l s (20 ,40 arid 
60 kg PpOc/ha) , The e n t i r e dose of phogshorus and 20 k g ' N/ha 
was a p p l i e d a t seeding t ime through placement , Wider row 
(pacing (60 cm) was found t o be s i g n i f i c a n t l y b e t t e r than 
narrow spacing (45 cm) with r e f l e c t t o g r a i n y i e l d . I t i s 
suggested t h a t h i g h e r p r o d u c t i o n of Arhar cou ld be obta ined 
by Hy. 1 a t 60 x 15 cm, spacing and f e r t i l i z i n g i t with 
20 kg N p l u s 40 kg P2^5 ^ ^ ^ h e c t a r e . 
PHOSPHORUS-effect of -COV/PEA 
l34,Muthuswaay, P, ; ^"^atesan,R. ; Narayanan, A, Ref=ponse of C-^vpea 
t o phosphorus a p p l i c a t i o n under r a i n f e d c o n d i t i o n , Madras 
a g r i . J . 1986 , 7 3 ( 5 ) , 268-70. 
E f f e c t of t h r e e l e v e l s of phog)horus ( 0 . 2 0 and 40 k^/ha 
and two l e v e l s of molybdenum ( 0 and 1 kg / h a ) on y i e l d , 
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production of root nodule and 1:5)take of p were studied for 
two seasons in Cowpea under rainfed condi t ion. Phosphorus 
appl ica t ion a t 20 kg per ha had cons i s t en t l y regis tered 
highe'" gra in y ie ld . Cowpea crop was found to remove 
12 p kg/ha of which 45 ?5 i s u t i l i z e d fo r gra in production 
no did not inf lue«:e the gra in yield and root nodulfe 
pe r p l a n t and M content of the nodule did d i f f e r s ign i f i c -
an t ly among P and Mo l e v e l s , 
FERTILTZE1?-P5SlDUE~effect_on 
-MAIZE -RESIDUE -IN CORPORATION, 
YIELD-effect on 
l35.Hegde, B,R, ; Havanagi,G,V, ; Reddy, N.Munikrishna ; Venugopal, 
N; Vishwanath, A,P. ; Satyanarayana, T, Studies on the 
incorporat ion of the Maize residue on soi l p rope r t i e s and 
y ie ld of Maize under rainfed conditior 'S. Indian J,Agron, 
Sept- Nov 1982, 27(3) , 254-8. 
A study was conducted to evaluate the cumulative 
ef fec t of maize residue on the red sand\' c lay s o i l s of 
Banglore, In the experiment 4 tons of maize s t a lks per 
hec tare /year were irKsorporated and benef ic ia l effect 
on crop y ie lds and so i l p r o p e r t i e s were t e s t e d . The gra in 
y ie ld of maize increased from 18.8 q/ha i n control to 23.5 
q/ha in residue incorporated p l o t s . Application of N a t 
the r a t e of 75 kg per hectare prodtSJed s ign i f i can t ly higher 
y ie ld (32.5 q/ha ) than 37.5 kg N (21.9 q/ha) . The amount of 
potash increased due to incofporation of residue did not 
ef fec t the y ie ld . 
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SORGHIKI -NITROGEN , SOURCE S 
l36.Das, S.K. ; Rao, A.C.S. Direct and res idual e f fec t s of nitrogen 
sources dryland on Soi^ ghura i n black s o i l . Ann. Arid Zone. 
1986, 25(1) , 81-3. 
Study indicated the ef fect of d i f fe ren t sources of 
ni t rogen to rainfed sorghum in black soi l revealed d i f fe ren t 
sources of nitrogen producedcno s ign i f i can t difference in 
g ra in y ie ld . Crop's y ie ld was s ign i f i can t ly low without 
ni trogen f e r t i l i z a t i o n . Use of ures and Calcium ammonium 
n i t r a t e gave same r e s u l t s , A mixture of urea and DAP also 
produced s imi lar e f fec t . The l o s s of ava i lab le N through 
f ixa t ion was not s ign i f i can t fo r sorghum. Residual f e r t i l i t y v 
was found to be unaffected by d i f fe ren t sources of ni trogen. 
EVALUATION 
CROP BAJARA ^ MATURITY-PATTERN -Study of^ HARYAM 
137. Dayaramj Karwasra, S,p. S. Crop maturi ty Pa t t e rn in rainfed 
areas of Bawal t e h s i l , Haryana^Geogra Rev. India 1987, 
49(2) ,19-26. 
Study indicated tha t crop maturity of rabi sown 
area was considerably higher than Kharif sown area.Bajara , 
the dominant crop of Kharif season showed poor maturity 
l eve l where as the maturi ty of Kharif pu lses was b e t t e r 
than other rainfed Kharif crops. I n rabi season, taramira 
showed comparatively lov; crop maturi ty. The other crops 
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l i k e gram, ba r l ey , mustard and gochani ( mixed crops of 
gram and bar ley or mustard , were fou'^d successful , Hence, 
research needs to developrmore su i tab le v a r i e t i e s of 
Bajara and taramira crops and improvement in the management 
p r a c t i c e s i s a lso required in order to reise crop maturity 
p r a c t i c e s i s a lso required in order to r a i se crop maturity 
index and to gra in maximum Output from the rainfed sown 
land. 
FERTILIZERS TEST 
CROP -MAMAGEMEOT, FERTO-INS;CTIClDES,TEGHNIQUES 
IMPFC7ED 
l38 .La l , S, Hov? to increase production in rainfed upland areas . 
Indian Fmg. April 1988, 38(1),22-23. 
Out of a t o t a l cu l t i va t ed area of 180.36 mil l ion 
hectares 126.42 mi l l ion hectares i s rainfed. This lar^ge 
acreage of rainfed lands con t r ibu tes orily 45 percent of 
the t o t a l production. There are c e r t a i n causes fo r lowering 
the y i e ld in rainfed s o i l s . Most of the crops are damaged 
by te rmi tes and other i n sec t p e s t s . Farmers apply i n su f f i -
c i e n t amount of f e r t i l i z e r s due to economical backwardness 
and due t o lack of moisture p l a n t s can not u t i l i z e high 
doses of f e r t i l i z e r s . Plant ing i s not done on optimum dates 
I l l 
of sowing due to dependence on ra ins . Former do hurry in 
sowing without good l i l t h of seed bed, i n order to u t i l i z e 
moisture. Crop ge t maturi ty before time resu l t ing 
in t o t a l y ie ld l o s s . Farmer face problems in p l an t 
p r o t e c t i o n . Non-avai lab i l i ty of qua l i ty seeds, improved 
technology , indiquate c r e d i t f a c i l i t i e s , inadequate t ra in ing 
f a c i l i t i e s , T o i r c r e se the product iv , water conservation 
p r a c t i c e s such as Contour bunding, digging of t renches , 
ploughing across the s lope, use of organic manure, deep 
ploughings, use of mulch, recycling of runoff water and 
crop having combinations of short durat ion deep rooted, l e s s 
f o l i a g e , res i s tance to drought should be selected fo r 
rainfed upland s i t ua t i ons , 
MAIZE VARIETIES ,REGION-HIMALAYAM,NORTH-WE ST 
139.Kamta Prasadj Prem Singh, Re;^onse of promising rainfed maize 
(Zea mays) v a r i e t i e s to ni t rogen app l ica t ion in north-
western Himalayan region, Ind ian«j . of agr lc , ^ i . J u l y 
1990, 60(7), 475-7. 
The f i e l d experiment was conducted a t Almora 
during rainy season of 1988. The experiement comprising 
N r a t e s (0,30,60 and 90 kg per ha) to «D 822 ' , 'Ageti 7 6 ' , 
and 'pa*. 
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FORESTRY 
TREE-CROPPIPIG^ ;^ MI-ARID-BUNDELKHAMD 
140, P a t i l , B.D, ; G i l l , A, S, Continued t r e e cropping of 
Leucaena under dryland agroforestry s i t ua t ions , Leucalna 
T^ews L e t t e r 1980,1,12. 
I n Semi-arid a reas of Bundelkhand u t t a r Pradesh 
I n d i a , Leucaena to Provide fodder and fuel was intercropped 
during the rainy season v?ith cowpea, Echinochlo colomem. 
Sesame, Pigeoi^ea or groundnut, 
GAMMA RAYS 
I n f l u e n c e of - I RPADI ATI ON,VARIETY (Kalayan Bona) 
141. Misr§ N.M.; Avi j i t Sen, Effect of gamma i r r a d i a t i o n on 
wheat v a r i e t i e s under rainfed condit ion. Indian J . Agron. 
Sept.-Nov. 1982, 27(3) , 235-4. 
This experiment was conducted fo r two years in winter 
seasons of 1978-79 and 1979-80 a t the Farm of the I n s t i t u t i o n 
of Agricul tural :a;ience,Banaras Hindu Universi ty to 
evaluate an optimum dose of gamma i r r a d i a t i o n on d i f fe ren t 
wheat v a r i e t i e s under rainfed condi t ions . The seeds of 
four v a r i e t i e s v i z , Kalyan Sona, HD(M) 1553, UP 262 and 
Malaviya -12 were i r r a d i a t e d with f ive doses of r ad ia t ions 
of 0 ,3 ,6 ,9 and 12 kr. The dose of i r r a d i a t i o n s 6 kr 
proved most effect ive fo r good y ie ld of wheat g ra ins . 
The v a r i e t y Kalyan Sona gane highest y ie ld . 
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GENOTYPE,INFLUENCE, SUNFLOWER-YIELD - e f f e c t on 
142. Goyal, S.N. ; J l v a n i , K.¥. ; Modhavadia, M.M, Effect of 
genotypes and p l a n t populat ion on the y ie ld of rainfed 
sunflower. Indian J . Agric. Sci. Dec 1985,55(12) ,733-4. 
An experiment conducted in the rainy season of 1981 
to 1933 in a i ^ l i t p l o t design with four r ep l i ca t ions , 
'EC 68418* and modem v a r i e t i e s of Sunflower were grown 
a t 6 d e n s i t i e s by p lan t ing a t a spacing of 60, 45 and 
30 cm between rows and 20,15 and 10 cm within the 
rows. Yield of 'EC 68414' was higher than 3 years , A 
spacing of 60 x 20 cm gives 83,300 p l a n t s /ha resu l ted 
In s ign i f i can t higher yield.There was in t e r ac t ion of 
year X v a r i e t y X inter- row spacings. 
HYBRIDS-SORGHIM, AGRONCMIC-PRACTICES, PSRTILI2ATION 
143. Sr ivastava, U. S,L. ; Sardar Singh. Agronomic requirement 
of Sorghum genotypes under rainfed condi t ion. Indian j .Agron. 
Dec- feb.1980, 25(4) 624-6. 
A comparative study was held on Sorghum genotypes 
(hybrids and Local T4) along with two ni t rogen doses 
(75 and 150 1^ /ha ) a t three l e v e l s of p l an t population 
(90,000,180,000 and 270, 000 p l a n t s / ha ) fo r two seasons 
under rainfed condi t ions . A dose of I50 1^ N/ha yie ld 
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more than a dose of 75 kg N/ha. A populat ion of 130,000 
p l a n t s pe r hectare was found optimum fo r bo-ttithe 
genotypes . But in hybrid CS!-1 i t could be 270, 000 
p l a n t s / ha. The agronomic requirements of these two 
genotypes may d i f f e r from each. 
OAT(FORAaE), SPSCTES-KSWT 111-10- Performance of 
144. G i l l , A.S, ; P a t i l , B.D, ; Yadav, C.L Performance of rainfed 
oat genotypes fo r forage and gra in production. Indian j . 
Agron. Dec- Feb 1982,27(4) ,323-5. 
F ie ld t r i a l s were ca r r i ed out a t the Indian Grossland 
and Fodder Research I n s t i t u t e , Jhans i (U.P.) during rabi 
1976-77 and 1977-78 under rainfed condi t ions . Testing of 
the oat genotypes fo r fodder and g ra in production was done 
under such condi t ions . Out of a l l the genotypes t e s t e d , kent-I I I 
-10 proved to be the bes t fo r fodder and grain , 
PEARIMTLLET, FERTILIZATION -NITROGEN 
145. Gautam,R.C ; Bhaskar, S. ; Kaushik, S.K. Genotype and 
ni trogen i n t e r a c t i o n s in p e a r l m i l l e t under rainfed condi t ions. 
Indian j . Agron. Dec- Feb. 1984, 29(4) , 533-8, 
The experiment comprised f ive genotj^es. Among a l l 
the hybr ids . Hybrids MBH 110 and Bj104 showed t h e i r 
super ior i ty over other hybrids and composited. ISll these 
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hybrids responded to increaseing leve l of nitrogen 
and 60 kg N per hectare was found optimum to a l l 
the genotypes. MBH 110 and BJ 104 hybrids gave good 
r e s u l t s a t 60 kg ni t rogen per hec tare . 
SOLB/IM'EFCROPPIKG. 
146. Bar, A.K. ; aautam,R.C.; Kaushik,S.K, Perforaance of perlmi-
11 e t genotypes in sole and intercropping systems under 
rainfed condi t ions . Indian j .Agron . Mar-May 1988, 
33(1) 52-5. 
A 2- year study was conducted a t I ,A,R, I , New Delhi 
with 6 genotypes (BK- 560-230, MH-88, X-5, Wc-C-75, 
TO1S-7703 and RCB-2) of pea r lmi l l e t grown under 2 cropping 
systems (Sole Cropping and in te rc ropping) , genotypes 
differed in y ie ld and y ie ld a t t r i b u t i n g charac te r s . I n t e r -
cropping of cowpea with c u l t i v a r FKJB-2 gave good r e s u l t s . 
Hybrid MH-8B yielded s ign i f i can t ly under both l e s s and 
adequate r a i n f a l l condi t ions , 
WHEAT, MORPHOLOGY/YIELD-effect on 
147. Sharma, A.K. Morphological a t t r i b u t e s towards yie ld in 
rainfed wheat (Triticum aestivum L.) X. Sclent.Res. Bbopal 
19S5, 7(3} 151-3. 
Twenty varr ie t ies of r i in fed wheat were studied f o r 
phenotypic and genot3rpic c o r r e l a t i o n s and path coef f ic ien t 
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ana lys i s . Pa th-coef f ic ien t ana lys i s showed t h a t number 
of spikes had the highest pos i t i ve d i r e c t effect on 
gra in y ie ld followed by 1000 gra in weight, length of 
spike and days to matur i ty . Grain y ie ld showed pos i t i ve 
c o r r e l a t i o n with days to maturi ty , number of t i l l e r s , 
number of spikes , length of spike and straw yield pe r p lan t . 
I t has been decided t h a t improvement in gra in yie ld of 
t h i s crop i s poss ib le throt^h se lec t ion f o r number of 
spikes and 1000 gra in weight, 
PHENOTYPIC, PUL S-CROP, SOYABEAN-DRYMATTER 
148. Mgam, P.K. j Sharma, R.A. j Mishra, V.K, j Halkar, S. ; 
B i l l o r e , S.D, Phenotypic s t a b i l i t y of seed , drymatter 
and water use eff ic iency of Soyabeen ( Glycine max) under 
rainfed condit ion. Indian J . of ag r i c . Sci. Mar 1990, 
60(3) , 185-8. 
Experiment indicated tha t enviroraaent played a s ign i -
f i c a n t ro le in a l t e r i n g the growth charac te r s of soyabeen 
v a r i e t i e s . Singini f icant gehotype x enviroraaent ( l i n e a r ) 
i n t e r a c t i o n and pooled deviat ion suggested d i f fe ren t 
performance of v a r i e t i e s to d i f fe ren t environments predictable 
in nature . ' JS 71-5 ' soyabeen recorded the highest mean 
y ie ld of 2256 kg /ha , followed by black -seeded »JS 76-188' 
(I77I kg/ha) and 'Ankur* (1801 kg /ha ) . •JS76-188* and 
*Ankur« v a r i e t i e s gave higher y ie ld and were s table under 
rainfed condi t ions . 
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PHYSIOLOGY, GiKPLAm, FERTILIZATION-VARIOUS DOSAGES 
1A9. Singh , Y.P. ; Singh, U.S.P. ; Singh, A.K. ; Krishna 
Mohan ; Of ha, S,N, Response of maize germplasms to varrying 
l e v e l s on nitrogen under rainfed condi t ions , Indian J . 
Agron. Mar-May 1984, 29(1) , 131-2. 
The experiments were conducted to study the response of 
ea r ly and medium maturi ty of groups of maize gersaplasm 
to varrying l eve l s of ni t rogen. Experiment comprised of three 
l e v e l s of ni trogen and fiv?e ear ly maturing germ plasms and 
four medium maturing gera^lasms. The g ra in y ie ld of maize 
increased s ign i f i can t ly with increase i n ni t rogen leve l 
up to 90 kg/ha. The g ra in y ie ld indicated tha t Diara ZPS3 
s ign i f i can t ly out yielded r e s t of the germplasm i , e , Diara 
Composite, D 765 and Local except MCU 508. 
YIELD -TUprovement of -TARAMIPJi 
150. Kumar, D, ; Yadav I . S , Combining a b i l i t y in taramiraunder 
rainfed condi t ions . Indian j . Agric Sci. April 1986, 56 (4) 
229-33. 
An ana lys i s of the combining a b i l i t y in the 10 inbreds 
of taramira revealed t h a t both gca and Sea var iances 
were s igni f icant f o r y ie ld . The gca:Sca r a t io indicated 
the preponderance of non-additive genetic v a r i a t i o n s f o r a l l 
the t r a i t s except primary branches and seed y ie ld / p l a n t , 
I I S 
which showed addi t ive var iance. The 'IMC 13 p4 ' was 
the bes t combiner f o r number of branches / p l an t ; •R'IM2-1-6' 
fo r s i l iqua length ; 'Ldh corap 1-3 ' fo r seed y i e ld , main 
shoot length and number of s i l iquae on main shoot. •KM 
2-1-6 ' X »Ldh corap, 1-3* and »T 27P7-9^ X •TC 13P4' were 
the bes t combinations f o r y ie ld and i t s important components. 
ITvlTEPCROPPINa 
AGROECONCMICS, CRCPS-OIL ^EDS -SAPFLOWER 
I5 I . Nikam, S.M, ; Mahajan, M. S. ; Deokar, A,B. Improvement of 
monetary return of Coriander (Cariandrum sativum ) through 
Safflower ( Carthamus t i n c t o r i u s ) intercropping in dryland 
Indian j . Agrlc, Scl. Mar 1988, 58(3) 202-5. 
The 2- year experiment indicated t h a t ' local • coriander 
(CoriandriKn sativum l i n n ) and • Bhima' Safflower (Carthamus 
t i n c t o r i u s ) were grown in 2:1 rd t io as an intercropping 
The combination gave extra monetary re turn of fe.2,906 and 
%. 378 per hectare over the main cor iander and safflower 
respect ive ly coupled with the highest net re turn of 
Rs. 3,579/ha. In a l l intercropping t rea tments , the land 
equivalent r a t i o and gra in equivalent r a t i o were s lmil«r 
( I . 25 ) when coriander was grown with safflower in 2:1 r a t i o . 
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BINARY, CROPS-PULSES, LEM'TL/CHICKPEA 
152. Garigasaran ; UajeDdra G i r l , I n t e r c r o p p i n g of mustard with 
chic lqjea , l e n t i l and b a r l e y i n d r y l a n d s I n d i a n j . A g r o n . 
J u n e - Aug, 1985, 30 ( 2 ) , 244-50. 
Experiments were conducted t o a s s e s s the seed y i e l d 
and compe t i t i ve a b i l i t y of a s s o c i a t e d crop s p e c i e s i n 
b i n a r y compos i t ions wi th mustard i n d i f f e r e n t p r o p o r t i o n s 
(1 row of mustard a l t e r n a t e d with 4 , 6 o r 8 rows of chiciq)ea, 
l e n t i l o r b a r l e y ) under dry land c o n d i t i o n s , the t o t a l 
economic produce mustard e q u i v a l e n t dec reased but c h i c l ^ e a , 
l e n t i l b a r l e y e q u i v a l e n t i n c r e a s e d i n a l l t he systems. 
Higher y i e l d advantage i n 1:6 row r a t i o of mustard + chiclqjea 
o r b a r l e y i n dry season and i n 1:8 row r a t i o of mustard + ba r -
l e y i n wet season. Compet i t ive a b i l i t y of mustard was 
h ighe r i n a l l crop combina t ions and p r o p o r t i o n s , 
CCMPA n^:ON-CROPPING ,COWPEA , DOUBLE/HYBRIDS-compara-
t i v e s tudy 
153. Ved Singh ; Chauhan, P . S . Companion crop|>ing i n r a i n f e d 
hybr id c o t t o n , I n d i a n J . Agron,Dec- Feb I981t, 26(4) , 4 5 0 - 1 . 
The experiment c o n s i s t e d of combina t ions of system 
of companian cropping (Pure c o t t o n , c o t t o n + cowpea, c o t t o n 
+ urd and c o t t o n + mung ) method of p l a n t i i i g (Square 1 mx 1 m 
and r e c t a n g u l a r 1,5 m x 0, 66 m ) i n randomized b lock des ign 
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with 4 r ep l i ca t ions , Cowpea grovm with cot ton depressed 
the y ie ld of seed cot ton (about 50^ ) as compared 
with cot ton + mung or urd. The cot ton y ie ld obtained 
with coHJpanion cropping of laung and urd were a t par . Among 
companion c rop , urd gave s ign i f i can t ly more retucns 
( Rs, 263S q/ha ) a s compared to sol id cot ton (fe,1137/ha), 
CROBS,CEREAL-RICE , ORISSA-COASTAL 
154. Rao, M,V. jhd'9:K,P. ; Moorthy, B.T. S. ;Mandal , B.K.; 
Pada l i a , C,R, Intercropping and crop subs t i tu t ion in rainfed 
uplands of co«stal o r i s s a . Indian Emg. May 1986, 36(2) ,33-4. 
Research was conducted f o r four years a t the CRRI, 
Cuttack to f ind out s table a l t e r n a t i v e or intercropping 
system to replace a t l e a s t p a r t i a l l y the system of 
monocropplng rainfed r i c e . F i e ld experiments were conducted 
on a typ ica l upland randy loan s o i l s of moderate f e r t i l i t y 
s t a t u s and crater t ab l e between 95-166 cm during the 
e n t i r e period of study. The Kharlf season crops were 
sown bythe end of June. Ent i re quant i ty of P^On and K 0 
was applied as basal dose and N was applied in three 
s p l i t s . Results showid t h a t f inge r m i l l e t seems to be 
Idea l ly sui ted as an a l t e r n a t e monsoon crop to r i c e . I t 
has a v a r i a b i l i t y index of 20 only as against 60 in case of 
1 2 1 
r i c e . Green gram I s another crop with low v a r i a b i l i t y index 
Ground nut and r ice are crops with maximum var iabi l i ty-
Intercropping of greengram with f inge r m i l l e t considered 
by fo r the bes t p r a c t i c e . The next bes t intercrop 
Combination i s f inger m i l l e t + ground nut but i t showed 
high v a r i a b i l i t y of groundnut and lower monetary retunn 
than t h a t of pure crop of f inger m i l l e t . For areas where 
i t i s d i f f i c u l t to wean farmers away from r ice crop, the 
be s t s t ra tegy i s to grow r ice + greengram. 
PIBEHS,COTTON / BLACK GRAM, PESTS-effect of 
I55. Venkatesan, S. ; Bala sub ramanian, G. j Sivaprakasam, N, ; 
Narayanan, A. ; Gopalan, M. Effect of intercropping of Pulses 
and Sunflower on the irKsidence of sucking p e s t s of rainfed 
cot ton . Madras ag r i c . j . 1987,74(8-9), 364-8. 
I n t h i s experiment incidence of sucking p e s t s in cotton 
based intercropping system was studied in crop ccmbinatlon 
of cot ton + Greengram, Cotton + black gram. Cotton + 
sunflower and cot ton + lablabi- ra ised in paired rows 
and were compared with sole crops of co t ton , black gram, 
green gram , cowpea, l a b l a b , and sunflower. Aplid 
i n f e s t a t i on was l e s s in pure crops of green gram, blackgram 
and sunflower compared to crop combinations. Among 
the crop combinations t e s t e d , cot ton + green gram recorded 
the highest gross income. 
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-FIBER/PULSES,COTTOW (American )/vi\Jm 
156. Nagre, K.T, Studies on the e f fec t s of intercropping on the 
growth, y ie ld and economics of r«infed American Cotton 
Indian J , Agron. Dec- Feb. 1979, 24(4) , 390-4. 
The experiment was conducted at panjabrao k r i sh i 
Vidhyapeeth, Akola, during Kharif seasons of 1973 and 1974 
Emphssls was on intercropping of cot ton with mung, Cowpea 
t u r , sebamum and sunflower. Two years r e s u l t s indicated 
tha t intercropping of cot ton with mung was p ro f i t ab l e . 
Cotton + Mung intercropping system recorded 48.49 
percent more t o t a l y ie ld than pure crop of cot ton. In t e r c ro -
pping of cot ton with sunflower Sesamum and Arhar decreased 
the y ie ld of cot ton. 
gpcppiT'ig SYSTEM 
MILLETS--BAJARA (Hybrid /Cotton ) 
157. Koraddi, V.R. ; Kulkami , M.V. ; Ka j j a r i , N.B. Overlapping 
c u l t i v a t i o n of cot ton in hybrid bajara under dryfaraing 
condi t ions . Indian , Fmg. May 1970 , 20(2) , 22-3. 
A t r i a l was conducted a t the Medium Research Station 
Bijapur, Mysore, to study the p o s s i b i l i t y of growing cotton 
in standing crop of bajara under rainfed condi t ions. Trial 
consis t ing of 6 t reatments was conducted in a Randomised Block 
Design with four r e p l i c a t i o n s fo r 3 years (1966-67 to 
1968-69). Var i e t i e s used fo r study were HB 1 bajara and suyo-
dhar cot ton. Planting was done by dibbling bajara every 
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16 cm and cot ton every 30 cm, within rows as per t r e a t -
ments. F e r t i l i z e r s were applied only to bajara a t the 
r a t e of 44i-a4 kg N + 22.42 kg V^^^ p e r hectare . The 
highest income of Rs. 79^. per liectare was obtained in case 
of overlapping c u l t i v a t i o n of hybrid bajara and cot ton 
in 1:1(45 cm rovs ) proport ion as agains t Fte. 518 and 
fe.4S0 of en t i r e hB^QVQ and e n t i r e co t ton , respect ively , 
MILLETS/PULSES, PEllRrKILLET/PiaEOKPEA 
158, P a t e l , J . S , ; Khis ta r ia , M,K, ; Paida, V,J, ; Parraar , M.T. j 
pa t e l J .C, Intercropping of pearrai l le t and pigeonpea in 
rainfed condi t ions . Indian J . Agron. Sept. Nov. 1985, 50(3) , 
283-6. 
An experiment was conducted , to study the s u i t a b i l i t y 
ai^ d economics of intercropping of pea r lmi l l e t and pigeonpea 
with optimum p lan t populat ion. The p e a r l m i l l e t sown in 
paired sows with a distance of 49x 15 cm in between 
the two rows of pigeonqsea (120 x l5cm) were more p rof i t ab le 
combinations coaparec3 to p e a r l m i l l e t alone with a net incre-
mental cos t Benefit Ratio of 1:3.68 . This pea r lmi l l e t t 
Pigeonrea with 100 pe r cent p l an t populat ion of both the 
compone'-'t s resul ted in higher monetary re turns of 
fte. l358/ha over sole crop of p e a r l m i l l e t . 
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SORGHUM-EXPERIKE WT 
159. Singh, S.p, ; j h a , D. S t a b i l i t y of Sorghum based intercropping 
systems ander rainfed condi t ions , Indian J , Agron. Mar-May 
1984, 29 ( 1 ) , 101-6. 
Experiments on intercropping with Sorghum has bee*^ 
conducted to study the comparlsion of s t a b i l i t y of the 
system over seasons. The r e s u l t s ind ica t ing tha t the system 
of intercropping generated higher r e tu rns as compared to role 
cropping. The intercropping systems are more stable than 
role cropping. Intercropping provides g r e a t e r strength to 
vdthstand adverse condi t ions , 
OIL SEEDS 
.; -CASrOR/GROUNDMJT- Study of 
160, Al -Bakry, A,N,M,M. ; Saran, G. Studies on cas to r based 
intercropping systems under dryland condi t ions . Indian J.Agrom 
Sept, -Nov 1985 , 30 ( 3 ) , 393-5. 
An expe'^iment was conducted a t the Ind ia Agricul tural 
Research I n s t i t u t e , New Delhi on inte'^cropplng of groundnut 
(MH2) and green gram (P^ 16) with c a s t o r (Aruna) under 
j 
rainfed condi t ions. The t reatments comprised pure crops 
and intercropping systems ( 1 :1 , 1:2, 1;3 row combinations 
of c a s t o r and green gram o r ground nut in addi t ive s e r i e s . 
Castor received 40 kg each of N and Pp^S* ^''^^^^ green-
gram and ground nut were f e r t i l i z e d with 20 kg N and 40kg 
P20^/ha, seed y ie ld of c a s t o r , g ra in y ie ld of green gram, and 
pod y ie ld of groundnut were s ign i f i can t ly higher in t h e i r 
pure stands than intercropping systems. 
125 
GROUMDNUT ,MICRO MJTFffENTS-WISTBENGAL-UPLAND 
161. M i t t r a , B.w. ; Rao, L.G. Groundnut c u l t i v a t i o n in the rainfed 
uplands of West Bengal. Indian Emg. June 1988, 38(3) ,15-6. 
T r i a l s conducted a t the Indian I n s t i t u t e of Technology 
Kharagpur in acidic L a t e r i t i c soi l have shown tha t i t can 
be successfully grown i n west bengal unter rainfed upland 
s i t a t i o n . Some of the promising v a r i e t i e s , "IMV2*,'Kadiri ' 
3 ' 11 -24 ' . 'ICG 530•, •RRSHY5; •ICGS-PDRS-4 •, 'CQC 4018 ' , 
'MH2', 8re recommended. The dwarf v a r i e t y •MH2' i s expected 
to y ie ld more a t higher p l an t populat ion . *JL24', a 
Spanish bunch, which matures in about 90 days, also performed 
well . Groundnut crop has r e l a t i v e l y higher requirement of 
Ca,S. The sulphur can be met through Si;5)erphosphate and 
Lime appMcation a t the r a t e of 1,500 to 20,000 kg pe r 
hectare was found c^timum to c rea te favourable condi t ions . 
Application of 50 kg. ^2^5* 6.0 kg Zinc and 0. 6 kg boron 
pe r hectare without using Nitrogen was found benef ic ia l . 
Intercropping of Groundnut Arhar ( ' JL 24 ' and 'ICPL-S?') 
resul ted in the highest y ie ld , 
TAMILNADU 
162. Senthivel , T. ; Parmeswaran, P. ; Arumugam, M. ; Ramanathan 
T.An Ideal intercropping system f o r rainfed groundnut 
(Arachis hypogea) in Tamilnadu, Indian J . Agric. Sci . 
J u l y 1989, 59(7) , 435-7. 
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This study was conducted to ident i fy the prof i t ab le 
in tercrops in ra infed groundnut ( Arachis hypogea L.) a t 
Trivandrum . The yield of 'TMV 12' bunch ground nut was 
ffiund l e s s when grown with '0025* Sorghum, 'CO?* pear-
I m i l l e t , »KM 1 ' Gowpea, »TKV1» blackgram and 'SM » 
Aigeonpea coiapare with s ingle groudnut crop. Groundnut 
showed l e a s t reduct ion (8.9^) in y ie ld when grown with 
cowpea arei more reduct ion (28.9;^ with Sorghum. Raising 
1 row of blackgram for every 6 rows of ground nut gave 
s ign i f i can t inconse of R5.27.53 per ha, which was fe, 2S3/ha 
more than from the pure crop of ground nut . 
OILSEEDS/ MAIZE , ROW-SPACING 
163. Bhopal Singh ; Awasthi, O.P. Intercropping with legume 
and o i l seed crops in maize a t d i f f e ren t spacings under 
Bainfad condi t ions . Indian J« Agron^ Dec-Feb. 1982, 27(4) , 
334-7. 
An experiment was conducted, to study the effect of 
maize intercropped with the legume and o i l seed crops a t 
d i f fe ren t spacings on t o t a l marketable produce and 
monetary r e t u r n s . The g ra in production of maize increased 
when i t was intercropped with blackgram, which gave gross 
re tu rns of the order of fe.6769 per ha against Rs.5l47 per ha 
obtained from the so l id stand of maize. 
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SAFFL0W5R / CHICKPEA, PRODUCTION POTEKTIAL 
16^. Nlkam, S.M. ; Tendulkar, A.V. ; Deokar, A.B. Production 
po ten t ia l of sofflower- chickpea intercropping under 
rainfed conditions , Indian J . ag r i c . s c i . Mar 1987,57 
( 3 ^ 151-6. 
This 2 -year study the higher production and p r o f i t 
p o t e n t i a l s of 'Chafa' chickpea and ' Bhima'Safflower 
intercropping over the t r a d i t i o n a l p rac t i ces of sole chickpea 
When chickpea and safflower sown in 3:1 r a t i o , the system 
gave the s ign i f i can t monetary retunns of fe. 8,265 /ha . An 
the intercropping system showed land equivalent r a t i o 
and gra in equivalent r a t i o were more than 1 , being maximum 
(1.29) and (1.32) when chickpea was grown fiafflower in a 
3:1 or 5:1 and 3:1 proport ions r e spec t ive ly . 
SOYABEAN ^lAIZE, CLIMATIC CONDITIONS, 
NAGALA^ tD 
165. Dwivedi, R.M, ; Awasthi, R.P. Intercropping of Soyabeen in 
maize unde^ rainfed agrociimatic condit ions of Nagaland. 
Indian a g r i c . 1986, 30 ( 4 ) , 307-11. 
An experiment was cowiucted to study the effect of 
maize intercropped with soyabeen on t o t a l product iv i ty 
and net r e t u r n . An intercropping system had higher 
t o t a l product iv i ty and net r e tu rns than sole maize and 
soyabean. Maximum advantage was obtained from maize 
Soyabean 1:2 r a t i o followed by maize soyabeen 1:1 row r a t i o 
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and maize soyabeen 1:3 row r a t i o p lant ing systems, 
/PIGEONPEA, MADHYA FRADESH-NCETH 
166. Fos te r , John H. Constraints to dryland double cropping in 
Northern Madhya Pradesh , Indian J . Agric. Ecb». Apr i l - June 
1988, 43(2) , 148-55. 
This paper examines cons t ra in t s to l a rge - sca le double 
cropping on drylands, which were iden t i f i ed in thevi l lage of 
Beguffljjung, Madhya Pradesh, The three-year f i e l d t r i a l 
experience shows t h a t dryland double cropping can increase 
both l o t a l /production arri farm income. The Khar if 
land preparat ion and sowir^ period i s t y p i c a l l y only three 
weeks long. Yet in t h i s period, heavy r a i n s can cause 
waterlogging or delayed r a ins can cause dry s o i l . Both wil l 
delay Sowing while the farmers wait for favourable so i l 
condi t ions . The soyabeen and pigeonpea intercrop involves 
only soyabeen harvesting in septeiriDer, Sequential cropping 
on the other hand, requi res harvesting and threshing plus 
seedbed preparat ion ard r a b i plant ing in the short window of 
time between Kharif crop maturity and so i l too dry for 
p lan t ing . In the study year , the 25 farmers used 48 percent 
of t h e i r r ab i crop land for wheat and wheat chickpea mixtures, 
Sole chickpeas and l e n t i l s occupied 42 percent of r a b i 
crop land suggest p rac t i ces should be followed to overcome 
constraints. 
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CROPS PUXSSS 
CLUSTERBEAN /MUNGBEAN SEMI-ARID 
167. Singh , B.P. ; Rana , V.S, ; Yadav , B.S. Intercropping of 
mungbean and c lus terbean in pea r lmi l l e t ani urflfeiean in 
rainfed condi t ions , Pulse crops News l e t t e r , 1981, 1(4) ,35-6. 
In t r i a l under semi-arid t rop ica l condi t ions , i n t e r -
cropping of vigna r ad ia t a or Cyamopsis tetragonoloba 
in between the rows of pea r lmi l l e t had no adverse effect 
on i t s gtmin yield and gave addi t ional seed yie lds of 100-163 
and 56^-395 Hg per hectare r espec t ive ly . Cul t ivar tetragonolo-
ba alone and with an in tercrop of V^ mungo gave s imi lar 
seed y i e l d s , but intercropping covered the r i s k of the crop 
f a i l u r e . 
MILLETS ,PIGEONPEA/SORGHUM 
168. Gupta, M,L, : Sharma, O.L. Studies on Sorghum /pigeonpea 
intercropping under rainfed condi t ions , Indian J . Agron. 
June Aug 1984, 29 (2) ,213-7 . 
The experiment was conducted during Kharif season of 
1977, 1978 and 1979 to study the intercropping of pigeonpea 
with hybrid Sorghum. The yield of sorghum does not 
affected when grown in paired rows of 30+60 cm. The mean 
yield of sorghum was 23.12 q/ha when i t was planted uniform-
aly a t 45 cm and 23.61 q/ha in pa i r (30+60 cm). Mean LSR 
(1,26) was the highest when sorghum was grown in paired rows 
a t 30 + 60 cm and intercropped with onerow of pigeonpea. 
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mjnOBEAW/GUAR 
169. Singh , ,J.P. ; Singh B.P. Intercropping of raungbean and 
guar in cas tor under dryland condi t ion, Indian J"»}Agron. 
June -Aug. 1988, 35(2), 177-80. 
A f i e ld experis^nt was conducted on a r i d i s o l s in 
dryland four three years (1983-84, 1984-85 and 1985-86) 
a t Dr3rlarming Research centre of Haryana Agricul tural 
Univers i ty , Bawal, Experiment consisted of intercropping 
of mungbean and guar in plant ing systems of cas to r . I n t e r -
cropping of one row of mungbean arei 2 rows of guar in 
cas to r in 30/120 cm gave maximum net re tu rns of Rs.7337 
and Rs. 7330 per ha. Greater water use eff iciency values 
were recorded where guar and mungbean intercrops were taken 
in ca s to r . 
PIGEONPEA /COMPATIBIE 
170. P a t e l , J .R. ; Parmar, M.T, Studies on intercropping of compa-
t i b l e crops with pigeonpea Qtider rainf ed conditioRS^ - Indian 
J . Agron. Sept. -Nov. 1988, 33(3) , 253-6. 
Fie ld inves t iga t ions were conducted to ident i fy r e l a -
t ive compat ib i l i ty of d i f f e ren t crops with pigeonpea for 
maximizing production and income per uni t area under rainfed 
condi t ions . Under the experiment pigeonpea, pearl m i l l e t . Sor-
ghum, groundnut and seasene each as pure as well as intercro-
pped with pigeonpea were t e s t e d . The r e s u l t s indicated tha t 
each crop as intercrop gave higher r e s u l t s as compare to 
131 
pure c r o p . Out of a l l t he i n t e r c r o p p i n g sys tems , pigeonpea + 
groundnut gave the h i g h e s t r e t u r n s fol lowed by pigeonpea + 
p e a r l m i l l e t . 
CROPPING} PATTERNS,REGION-UDAIPUR 
171 . S r i v a s t a v a , S .p . ; Singh ,A,P. I n t e r c r o p p i n g under dry land 
c o n d i t i o n s of Udaipur r e g i o n , I n d i a n Fmg, J a n 1980, 29(10) ,16 
Arhar i s promising i n t e r c r o p wi th sorghum under dryland 
c o n d i t i o n s i n Udaipur r e g i o n . Experiment was conducted during 
Kharif season of 1973-74 and 1974-75 . I n both t h e yea r s 
the base crop was sorghum (CSH-1) and i n t e r c r o p s were moong, 
u rd , Arhar , and g rounnut . I n the second year soyabeen was 
added as the f i f t h c rop in above experiment F e r t i l i z a t i o n in 
t h e f i r s t year was dene a t the r a t e of 60 kg N pe r h e c t a r e 
and 4Gkg Pp^c V^^ h e c t a r e and in second year 40 kg N/ha 
and 20 kg PpOc/ha, The h ighes t ne t income was ob ta ined from 
the mixture of sorghum + Arhar i n bo th the y e a r s . 
CROPPING SYSTEM, CULTIVATION,L0W-RAIIFALL-UTTARPRADESH-
EASTERU 
172. S ingh, J . P . ; Yashwant Singh, I n c r e a s i n g and s t a b l i s h i n g 
Crop p roduc t ion from d ry lands in e a s t e r n u t t a r p radesh . 
I n d i a n Fmg. Aug. 1988, 3 8 ( 5 ) , 1 1 - 4 . 
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There were c e r t a i n cons t r a in t s t i l l mid s i x t i e s . They 
are non-ava i l ab i l i ty of shor t dura t ion v a r i e t i e s fo r the 
dryland a r e a s , growing of long durat ion crop in rab i on the 
moisture conserved lands during ra iny season and l imi ted o 
f e r t i l i z e r use. The cropping System of the drylands can be 
prepared on the bas i s of pa t t e rn of natural p r e c i p i t a t i o n , 
so i l type , and a v a i l a b i l i t y of su i t ab le crop v a r i e t i e s . 
This could be achieved through mixed or intercropping. Combin-
at ions may be bajara + blackgram, Arhar + blackgram and Arhar+ 
greengram. egume base cropping system such as blackgram 
bar l ey , blackgram- wheat, ni trogen economy i s poss ib le . 
MIXED CP.OPPING,WHEAT/CHICKPEA, YIELD ATATER-USE-
effect on 
173. Narindar Singh ; Nathu Sii^ghj Ranjodh Singh; Tejinder Singh, 
Mukbtar Singh, Yield and water use of rainfed wheat + chickpea 
mixture as affected by N and P tappl ica t ions in c lay loan, 
saraly- loam, and loamy sand s o i l s , Indian J . agric s c i , 
Jan 1985, 55(1) , I 3 - 7 . 
Field experiment conducted during 1977-79, indicated 
tha t rainfed wheat (Triticum aestinuro Linn.) + Chickpea 
( Cicer arietinum Linn. ) mixture responded to N appl ica t ion 
up to 60 kg /ha in clay loam s o i l s . Sandy-loam and loamy sand 
s o i l s gave response N appl ica t ion of 20 to 60 kg /ha depending 
up on the amount ard d i s t r i b u t i o n of r a i n f a l l in d i f ferent 
Seasons, In the s o i l s having own P content upto 12,2 kg P/ha 
were required to be incorporated the 8.7 kg P/ba for the 
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same crop mixture. The appl ica t ion of N and P increased the 
t o t a l water use by t h i s crop mixture. 
MULTIPLE, EEFXCTE^ CY -RELATIVE,PIGEONPEA 
174. Toinar,S.S. ; Sharnsa, R.K. ; Namdeo, K.N. Relat ive eff iciency 
of muljti in tercrop system in Pigeonpea undpr reirifed condit ion 
Indian J . Agron. Dec. Feb. 1984, 29(4) , 475-9. 
In the experiment conducted, four crops (Urd, Soyabeen, 
ground nut ffioong and jowar ) were used as intercrops in 
between pigeonpea in 1 :1 ,1 :2 , and 2:2 plant ing r a t i o s . 
Results showed tha t intercropping in pigeonpea with soyabeen 
and urd (black gram )gave good r e tu rn the s ingle crop of 
pigeonpea. The crop r o t a t i o n of pigeonpea + soyabeen (1:2 r a t i o ) 
was most prof i tab le with net income of Rs. 4,835/ha 
followed by pigeonpea + Soyabean and pigeonpea and urd, 
PARALISL, CROPS-WHEAT /CHICKPEA ,VARIETIES-RAI!^ED 
175. Yadav, N.D. ; Yadav, D.S^ Studies on production poten t ia l 
of pa ra l l e l multiple cropping with chickpea under rainfed 
condi t ions . Indian J . Agron.Sept Nov 1985, 3 0 ( 3 ) , 3 ^ - 9 . 
Discussed, the su i t ab le pa r a l l e l crops and e f f i c i en t 
method of chickpea sowing. Study revealed tha t the highest 
gra in and straw yie ld of chickpea was obtained with pa ra l l e l 
cropping with wheat. All the paralfel crops performed the 
bes t under the system with one row of pa ra l l e l crop in between 
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two normal sown rows of chickpea. The chickpea+ bar ley 
combination gave the highest y ie ld equivalent to chickpea. 
Sowing in a l t e rna t e rows followed by two paired rows 
of chickpea and one row of chiGlQ>ea and one rov; of 
pa ra l l e l crops (2:1) proved an e f f i c i en t system in respect 
of t o t a l chickpea y ie ld equivalent . 
FLAMING PATTERN/NITROGEN ECONOMY -Study of-COTTON 
176. C i r i , A.N.; Upadhyay, U.C, Studies on Planting p a t t e r n . 
Intercropping and nitrogen economy of H-4 cot ton under 
rainfed condi t ions . Indian J . Agron Mar-May 1980,25(1) ,71-6. 
Experiments were car r ied out on the p l an t i r ^ pat-^ern, 
i n t e r cropping and ni t rogen economy to H-4 cot ton under 
rainfed condit ions on medium black s o i l s during 1975-76 and 
1976-77. Results indicated t h a t mung and ground nut 
intercropping was benef ic ia l as the y ie lds of seed cotton 
obtained in these treatments a t per with the yield 
obtained in ftbtton so l id plant ing and paired row p lan t ing . 
The yield of seed cot ton was influenced signif icantl |r 
due to ni trogen l eve l s during both the years . Every higher 
level of nitrogen had recorded s ign i f i can t ly higher monetary 
re turns over i t s lower level during both the years . The 
recommended dose of ni t rogen of both the crops resented 
in s ign i f i can t ly higher monetary re turns /ha and was found 
economical. 
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SOK/B^TERCROPS, PRODUCTIVITY- Comparative Study 
177. Venkateswarlu, S . j Subramanian, V, Bala. Product iv i ty of 
Some ra infsd crops in sole and in tercrop systems. Indian 
J .o f a g r i c . sod. Feb. 1990, 60(2), 106-9. 
This study was to compare the produc t iv i ty of 'CSH6 ' 
Sorghum + 'RY2« pigeonpea, 'HY2' pigeonpea + '79*blackgraffi 
and 'Aruna » Castor + 'Pusa Navabahar* c lusterbean intercrop 
Systems, Cluster bean being a sens i t ive crop reduced the 
yie ld by 50^ due to intercropping. The yield of pigeonpea 
with sorghutt was only 5 ^ of the sa le crop y i e ld , ar^ with 
blackgram, the yield was as much as 88^ of the sole crop 
production. The reduction in in tercrop yield wad due to 
decrease in seed or pod number per uni t area and i t i s because 
of adverse effect of intercropping began before flowering 
s tage , 
MANAGEMEMT-CROPS 
ECONOKETRY,RICE-BIHAR-DRYLAND 
178. Singh, R.P. ; Thomas, Saj i ; Naresh Chandra. Factor demand, 
output supply and cons t r a in t s to dryland r i c e production in 
Ranchi d i s t r i c t of Bihar . Agrl. S i tu in India J u l y 1989, 
XLIV (it) , 265-9. 
The introduction of the modern dryland technology has 
increased the demand for farm inputs as well as supply of 
outputs . Among the various inputs , the share of human labour 
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was maximum, followed by bullock labour , manure^ & 
f e r t i l i z e r s and seed. The fac to r demand analysis points 
cut t ha t ag r i cu l tu ra l product p r i c e s , wage r a t e and 
f e r t i l i z e r pr ice are the most important var iab les in 
achieving the goa l . The product p r ices should be enough 
to induce en output response and cancel the negative factor 
demand effect r e su l t ing from own and complementary input 
p r i c e s , 
FERTlLIZERS-Coii5)arative study-DRYLAND 
179. Umrani, N.K. ; Narkhede, P.L. ; P a t i l , C.B. Eff ic ien t use of 
f e r t i l i z e r s in drylands, Indian Fmg, April 1984, 34(1) , 35-6, 
T r i a l s were conducted on farmer 's f i e l d s through 
Integrated dryland Agricul tural project by the S c i e n t i s t s at 
the Dry fanning Research S ta t ion , Solapur. Comparative 
performance of 'CSHSR' and CSvsR' with check M 35-1 va r ie ty 
of Rabi Sorghum was studied on farmers f i e l d s a t 50 kg K/ha 
l a t e s t v a r i e t i e s responded s ign i f i can t ly in coagjarision 
to •M35-I », Because of non-ava i l ab i l i ty of r a ins during post -
sowing per iod, Feeding ic doae by ea r ly Septeatoer, Early 
seeding gives nearly 3 times the response to normal seeding 
time, F e r t i l i z e r i s made to go depper by usir^ f e r t i l i z e r 
Seed d r i l l . This increases f e r t i l i z e r use eff iciency due 
to placement of f e r t i l i z e r s . Management implies proper 
spacing, adequate p lan t dens i ty , and timely weed control 
By these p rac t i ces the resources l i k e f e r t i l i z e r are be t t e r 
u t i l i z e d r e s u l t i r ^ in higher crop production. 
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PHOSPHORUS-GROUNDNUT; VARIETIES-DRYLAND 
180. Masood A l l ; Rewat, G,R. Response of groundnut v a r i e t i e s tc 
phosphate appl ica t ion under dryland condi t ions , Indian J . 
Agron. Dec- Feb. 1982, 27(4) , 465-7. 
F ie ld experiraents were corducted during Khsrlf seasons 
of 1978-80 a t cen t ra l Research Farm, Indian Gross land 
Fodder Research I n s t i t u t e , Jhans i under dryland condi t ions . 
Treatments comprised coirbinations of four v a r i e t i e s (Exatic 
1-1, SB-11, J y o t l and Local-T 27 and four l eve l s of phoa-
phate (0 , 25,50 and 75 kg p205/ha). Phosphate appl ica t ion 
through band placement a t sowing along with basal appl ica t ion 
of 20 kg N/ha was done. Pod yield showed tha t SB-11 gave 
highest y ie ld (9.63 Q /ha ) followed by Exotic 1-1 SB-11 
was s ign i f i can t ly superior to loca l v a r i e t i e s . The mean pod 
yie ld a t 25,50 and 75 kg P2O5 per hectare was 8.16 q, 9.28 q, 
9.69 q and 9.33 per hec ta re , r e spec t ive ly . However, the 
response was l imited up to 25 kg PpO^/ha. 
GE NgRAL-THRESHTM?-DRYLA m 
181. Sharma, K.D, ; Devaanl, R,S, Threshing s tudies on some 
dryland crops. Ann,Arid Zone. 1980, 19(1&2), 139-45. 
Study determined the threshing parameters l i k e seed r a t e , 
g ra in output , threshing ef f ic iency, energy consumption,and 
v i s i b l e and Internal seed damage for cowpea, sunflower and 
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mustard a t d i f fe ren t cyl inder t i p speeds and concane clearances. 
Threshing ef^^iciency increased with the increase in cyl inder 
t i p . Seed r a t e and gra in output increased with cyl inder t i p 
and concave c learances . Visible and in te rna l seed damages 
increased with increase in cyl inder t i p and decrease in 
c learance . Recommended cyl inder t i p speeds and concave c lea -
rances for cowpea, sunflower and mustard were 496.0 mpm and 
12,0 mm and 454.5 W^ a '^ 4 .0 mm when used for pulse and 
oi l ex t rac t ion ; 288.5 rapm and 12.0 mm and 288.5 Bipni and 
12.0 mm for seed purpose respec t ive ly . 
MANAGEMENT-FINANCE -DRYFAm4T>^  
182. Patel , R.K. ; Gangwar, A,G, Acquisi t ion and c r e d i t requirements 
for crop production in dry farming areas of Haryana. Indian 
Coop. Rev. Oct> 1982, 20(2) , 161-67. 
The c u l t i v a t o r s of rainfed areas are very poor as compare 
to t h e i r counter pa r t in i r r iga ted a reas . Linear programming 
technique was used to develop the optimum farm plans and to 
know c r e d i t requirements of the farD^rs, Under t h i s plan, the 
c r e d i t needs for crop production was found to be Rs.895, 
Rs.694, and Rs.864 per hec ta re , r espec t ive ly on small , medium 
and la rge farms. Primary Agricul tura l c r e d i t soc i e t i e s (PACS) 
were found to be the main source of c r e d i t . Inspi te of the 
f a c t , the farmers of the area were facing many problems in 
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borrowing from these s o c i e t i e s . These problems can 
be minimized by proper education and t ra in ing of the 
farmers and s t r i c t supervision by supervisory s taf f . 
MINOR-MILLETS,MEASUREMEWr-YIELD-DRYLAND 
183. Rajashekara, B.G. ; Gopal Krishna Hebbar B. Yield gap analysis 
in dryland rag i (Eieusine coracona (L.) Gaeren), Ann. Arid 
Zone. 1985, 24(2) , 124-30. 
This study was coaiucted to evaluate the magnitude 
of y ie ld gaps in dryland rag i and cont r ibu t ion of technolo-
g i c a l , phys ica l , economical f ac to r s which are concerned with 
yie ld gaps. Income leve l of r ag i crop could be improved by 
adopting new v a r i e t i e s , su f f i c ien t amount of f e r t i l i z e r s and 
package management p r a c t i c e s . Income leve l of fe. 3,543 with 
rag i y ie ld of 7.68 q/ha alongwith intercropping could 
be improved to Rs. 3,543 through production of r ag i 15 q per 
hectare by adopting above three p r a c t i c e s . Use of improved 
v a r i e t y along * i t h recommended amount of f e r t i l i z e r resul ted 
649^  of the gap in y ie ld and 38o of the yie ld gap was c o n t r i -
buted by package management p r a c t i c e s , 
MANAGSMEWT TECHNOLOGY; 
SEED-PRODUCTICN, GLUSTERBEAN-DRYLAND 
184. Reddy, T, Yellamanda ; Ramkumar Reddy, K j Rajan, M.S.Soundura; 
Reddl, G.H.Sankara. Production Potent ia l of seed clusterbean 
genotypes as sequence crop in dryland. Indian J . Agron, Mar-May 
(1981), 26(1),89-90. 
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A t r i a l was conducted during rab i 1978 to know the 
seed production po ten t i a l and economics of c lusterbean 
as a sequence crop in dryland. Experiment consisted 
f ive genotypes in a randomised block design, r ep l i ca ted 
four t imes. The crop was sown in November a f t e r the 
harvest ing of rainfed groundnut with using 30 N, 18 p 
and 1? k kg/ha. Result indicated t h a t maximum yifeld 
of 1 ,590 kg/ha was of genotype FS 227. 
TREATMEMT,BARLEY-RAINEED 
185. S ingh ,A, I . ; Chat ter jee , B.N. Barley production under rainfed 
coMi t ions with p re - t r ea t ed seeds, Indian J . Agron.Dec. Feb 
1980, 26(4) , 600- 607. 
Study indicated the ef fec ts of soaking seeds in water 
and other s a l t so lu t ions and then dryi r^ to the or ig ina l 
wei th ts of the seeds,The study revealed t h a t seed treatments 
with Na2HP0^ I2H2O so lu t ion (358 ppm fo r 6 hr) and water 
(24 hr ) increased g ra in yie ld by 37 and 24 per cent 
r espec t ive ly . The increase in y ie ld was mainly due t o 
higher number of e a r s / uni t of a rea , l a r g e r nun*)er 
of gra ins / ea r and the havier gra ins than the yie ld recieved 
from untreated seeds, 
STABILITY-DRYFARMING 
186. Swaminathan, M.S. j Rao,N.G.P. Increasing and Stablishing 
ag r i cu l tu ra l production Under dry farming. Indian Fmg. April 
1970 , 20(1) , §-7. 
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This paper descr ibes the development of su i t ab le v a r i -
e t i e s of crops , cropping pa t t e rns and the necessary 
package of p rac t i ces fo r rainfed a r eas . The 'CSH1 ' of 
Sorghum and *BB3' of hybrid bajara has become very popular 
under extreme moisture s t r e s s . Soil and moisture conserva-
t i on p rac t i ce s should be followed , New v a r i e t i e s have 
demonstrated 3-4 tonnes n^re per kg of ni trogen in 
Comparison with l o c a l s . Placement of f e r t i l i z e r , in place 
of broadcast , in r e l a t i o n to seed increased the response 
manifold. Production of almost crops can be achieved 
around 2000 Kg gra in per hectare as agains t the exis t ing 
200-500 kg /ha on the rainfed lands by applying a l t e rna te 
crop and croppir^ system and other package of p r ac t i c e s . 
TECHNOLOGY, AGROECONOMICS, C0ST/BEWE^TTS,TRPIGATI0M 
DP.YFARMIMG. 
187. Tej Bahadur; Par thasara thy, P.B, ; Sr inivasulu reddy, K. 
Resource use eff iciency in dry farming. Agrl. Si tu in India 
April 1988, X LIII ( 1 ) , 29-32, 
India ( a developing country ' has made grea t s t r i d e s 
in developing i r r i g a t i o n resources to increase the Agricul-
t u r a l production. Indian cour^i l of Agricul tural Researches 
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has sponsored a p i l o t p ro jec t fo r the integrated dryland 
agr icu l tu re development. To estimate resource use efficiency 
Cobb- Douglas functional model has been used a f t e r observ-
ing s c a t t e r diagram. Marginal value product (MVP) to f ac to r 
cost r a t i o i s the measure of resource use eff ic iency. Equality 
of MVP to fac tor cos t r a t i o indicates the optimum resource 
use eff ic iency of of a p a r t i c u l a r input . The MVP to 
f ac to r cos t r a t i o for c a t t l e labour on small farms was 
more than OHS indicat ing too l i t t l e use of t h i s resource. 
By increasing the use of t h i s resource , p r o f i t s can be 
increased on small farms. 
TRAINING Impact of , CROP -OIL SEEDS,GROUNDNUT 
ANDHRA PRADESH -RAIfFED 
188. Nagi reddy, K; Rathnakumari, S, Isapact of farmers t rainingon 
knowledge and adoption of improved p rac t i ces of rainfed 
groundnut in Andhra Pradesh. Andhra a g r i . J . 1986 ,33(4) , 
367-9. 
Signif icant difference was observed in the l eves i s 
of knowledge of improved c u l t i v a r s / p rac t i ces of rainfed 
ground nut In case of t ra ined and untrained farmers. 
Likewise the t ra ined and untrained farmers exhibited 
s ign i f i can t difference in the adoption of new technologies 
in rainfed groundnut. 
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TRENDS, GENERAL; RESEARCH REPORT-DRYLAND FARMING 
189. Jodh, N,S. Research and technology for dryland farming in 
India: Some issues for the future strategy. Indian j.Agrlc.Sco. 
1986, 41(3) , 234-47. 
Since the ear ly 1970s, soae increase in research resource 
a l l oca t i on to dry l and agr icu l tu re has taken p lace . There were 
have es tabl ished an agenda fo r future R and D for dryland 
a g r i c u l t u r e . High p r i o r i t y should be at tached to ( i ) increasing 
the product iv i ty and conrpetitiveness of dryland c r o p s ; ( i i ) S t r e n -
gthening the range of multiple options ; ( i i i ) conserving and 
r e h a b i l i t a t i n g degraded l a n d s ; and ( iv) generating technology 
options fo r incorporation into new development programmes. 
Agricul tural research and technology are grotrped in two 
ca tegor ies ( i ) resource- centered research/ technology, and 
( i l i ) crop or seed centred research / technology .The former 
in the case of dryland agr icu l tu re includes so i l and moisture 
conservation p rac t i ces and t h e i r e f f i c i en t use. The l a t t e r 
covers the work re la ted to crop improved through breeding , 
Se lec t ion , and adapt ions , e t c . For r a i s ing income and not 
j u s t crop production ; ( i ) high yielding v a r i e t i e s should be 
sown, ( i i ) resources should be provided to the farmers to 
encourage adoption of new technology ( i l i ) high value food 
crops such as o i l seeds and pulses should be chosen. 
PERFORMATCS 
CROPS-BARLEY VARIETIES ,N. LEVELS -BIHAR-RAIMi'ED 
190, Varshney, J.G. Performance of d i f fe ren t v a r i e t i e s of barley 
to N l e v e l s under rainfed condit ions of North Bibar. 
Indian J . Agron. June-Aug 1979, 24(2),235-6. 
The experiment consis ted of 4 v a r i e t i e s (v i jay , K-l25,DL-3 
and Ratna ) and 4 l e v e l s of ni trogen (0,20,40 and 60 kg/ha) in a 
s p l i t p lo t design with 4 r e p l i c a t i o n s . All the treatments 
received a basal dressing of 20 kg each of P2OC and K2O. 
The v a r i e t y 'Ratna* out yielded the o ther v a r i e t i e s . The 40 kg 
M/ha was found to be the be s t . The g ra in :Straw r a t i o was also 
found maximum in 40 kg N per hectare l e v e l . The gra in tstraw 
r a t i o was lowest in v a r i e t y DL-3 while in others i t was almost 
a t par . 
CASTOR,HYBRID/VARIETIES, -TELEM3AM-RAINPED 
191. Hanumantha rao,C ; V i t t a l , K.P.R; Rao, U.M.B. ; Sanghi, N.K. ; 
Vi^jaylakshmi, K. Performance of ca s to r hybrid and v a r i e t y 
under rainfed condit ions of Telengana, Indian J . a g r i c . Sci . 
Dec. 1986, 56(12) ,823-32. 
A 3 - year f i e l d experiment conducted on red s o i l s of 
Telengana showed t h a t hybrid •GAUCH' 1 ' of cas to r (Ricinus 
Communis Linn.) i s more adaptable to drought and gave more 
yie ld than 'Aruna ». Primar and secondary spikes gave more 
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yie ld under low r a i n f a l l condi t ions , Tes t ia ry spikes of 'GAUCHI* 
which always matured under low a r i d i t y , added s ign i f i can t ly 
more seed y ie ld . The root system in the hybrid was rK)t 
affected by the compactness of S o i l , while t h a t of the var ie ty 
was constra ined. Due to g rea t e r root pene t ra t ion and spread 
of root system, cons i s ten t higher y ie ld in subnormal and 
normal r a in f a l l 'GAUCHI» was recommended fo r the red s o i l s of 
Telengana, 
-aREENGRAM/COWPEA, VARIETIES,PERPORMANCE-RAjASTHAN-
WSSTERN-DRYLAMD 
192, Prasad, M,V,R. ; Chaudhary, B,S. Studies on the performance 
of some v a r i e t i e s of pulse crops on drylands of western 
Rajasthan. Arid Zone. 1978 ,17(2) ,222-8. 
Study indicated tha t a number of v a r i e t i e s of greengram 
and cowpeas on drylands showed supe r io r i ty of ear ly maturity 
v a r i e t i e s with contact and dense p l an t type. 58 of moong, 
FS 68 and Kl1 of cowpeas produced higher number of pods per 
p l a n t , 
SOYABEAN, VARIBTIES-Comparative study -RAINPED 
193. Rajput, R.P, ; Sas t ry , P,S,N. Comparative performance of three 
v a r i e t i e s of rainfed Soyabeen in a monsoon c l imate . Indian 
J . P l . Sci . 1987, 5(1) ,10-16. 
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Discussed tha t dry matter production and crop growth 
ra te pa t t e rns of three v a r i e t i e s of Soyabeen (UPSM-19, Bragg, 
and Ankur ) ra ised under rainfed condit ions in a monsoon 
Climate in r e l a t i o n to phenological s t ages . The crop growth 
r a t e s are found to be r e l a t i v e l y higher during the flowering 
to pod development s t age . Variety Bragg recorded the highest 
g ra in y ie ld , 
PEST-COIfrROL -MANAGia^ EM" 
TWSECTICIDES-CROP-CEREAL,WHEAT -RAINPED 
194. Randhawa ,A.S, Technology fo r rainfed wheat, Indian Fn<g. Sept. 
1986, 36(6) , 3-6. 
Farmers can get remarkable yie ld of wheat by conserving 
moisture, dressing seeds , spraying pes t i c ides and by applying 
f e r t i l i z e r s . For conservation of so i l moisture, bunding of 
f i e l d s before the onset of monsoon r a i n s , checking of growth 
of weeds and mulching with su i tab le material are very essent ia l 
To minimize the damage due to various pes t s 25 kg. B.H.C. 
10 per cent ,25 kg Aldrin 5 percent should be uniformly 
broadcast in one hectare of land. Damage due to foot - r o t 
and roo t - ro t can be minimized by the seed dressing with 
2,5 g cessan or captan per kg. of wheat seed. In rainfed wheat 
d r i l l i n g of 40 kg N and 20 kg, 'p2.^5 P®^ hectare 10 cm 
deep a t the time of l a s t ploughing i s b e n l f i c i a l . Some of the 
recommended v a r i e t i e s fo r rainfed areas are 'C 306*, 
•Sonalika*, n A21 ; »WL410», WL2265; •N59*etc, to ensure 
proper germination, farmers s t a r t sowing dryland wheat from 
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mid October to l a s t week of October. 
PEST-COM-ROL, INSECTTS, CROPS-PIBER-COTTON-RAINFED 
195. P a t e l , V.N.; Bhalani , P.A. Evaluation of insec t l c ida l spray 
schedule against the major pes t s of cot ton (GAU-Cot 10) 
under rainfed condi t ions . I>es t i c i de s , Bombay, 1988,22(8), 
31-3.36. 
Four insec t i c ida l spray schedules using 4 d i f fe ren t 
insec t i c ides applied a t d i f fe ren t i n t e rva l s were evaluated 
insec t i c ida l apary schedule included 4 d i f fe ren t sprays 
of insec t i c ides namely dimethoate , endosulphan, carbaryl and 
endosulphan 0.07?^, 45,60, 75 , and 90 days a f t e r sowing 
Spray schedule having one awre spray with monocrotophas 
O.C3^ 105 days a f t e r sowing were found s ign i f i can t ly 
Superior over r e s t of the treatments agains t the major 
pes t s of cot ton under rainfed coiKiitions, 
GENERAL-DRYLAND 
196. P a l , S.K. A note of leaf weevil (Cystozemia cofnata Marshall 
(curculionidal ; Coleoptera) infest ing Kharif Crops in drylard 
farming, Ann.Arid Zone. 1972 ,11(13(2), 132. 
Experiment conducted a t the cen t ra l Research Farm of 
CAZRT during July-August of 1969. I t indicated tha t leaf 
weevil was r«)ticed doir^ considerable damage to moong 
(Phasedus auseus) . Except moong i t attacked on sunflower 
(Hellarrthus annus) . Cotton (Gassypium spp.) , Cowpea 
(Vigna c a t ^ a i ^ ) , Soyabean (Glycine max) and t i l (Sesamum 
indicum ).Study revealed t h a t these p lan t s are now new 
hosts of t h i s pe s t . 
PHYSIOLOGY 
CROP-PORAGS jCOWPEAS-DRYLAWD 
197. J a t a s r a , D.S. ; Dahiya, B.N. Relative importance of Forage 
yield coiaponents in cowpeas under dryland corKiitions,Indian J . 
Agric . R e s . Jan.-Mar, 1988, 22(1) , 1-5. 
Forage yie ld was s ign i f i can t ly cor re la ted with leaf 
weight, stem weight, p l an t he ight , and branch number stem 
weight and leaf weight were pos i t i ve ly re la ted with themselves 
and also with p lan t he ight , leaf length and width of the 
l ea f . Stem weight and leaf weight were the most icaportant 
components of both green fodder and dry matter y i e ld , as 
they had highest pos i t ive d i r e c t e f f e c t s . The forage yield 
of Cowpea v a r i e t i e s under rainfed condit ions decreased with 
increase in the number of leaf per p l a n t . 
WHEAT ,YIELD-ASS0CIATI0N-RAINFSD 
198. Sheoran, I . S , ; Luthra, O.P. ; Kuhad, M.S. Association of 
Physiological and biochemical charac ters with the ^ ie ld 
of rainfed wheat. Indian J . ag r i c . Sc i . Feb.1966, 56(2),71-A. 
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Study iiKiicated various s ign i f i can t genotypic d i f f e -
rences in 29 v a r i e t i e s of rainfed bread wheat. Differences 
may be in spike l eng th , p lan t he ight , g r a i n s / sp ike , 1000-grain 
weight, canopy temperature , r a i l i n g index, f lag leaf area, 
osmotic po ten t ia l , prol ine content and n i t r a t e reductase 
a c t i v i t y . The y ie ld was s t rongly and poss i t i ve ly corre la ted 
with spike leng th , p lan t height gra ins / s p i k e , f lag leaf area 
and negatively re la ted with canopy temperature. According to 
pa th-coef f ic ien t analys is the se lec t ion of rainfed wheat may 
be depend on 1000-grain weight , g r a i n s / spike and canopy 
temperature. 
ACTION, DRYLAND FARMING 
199. Usha P a t e l . Dryland farming in need of ac t ion plan. Financial 
Express. April 19,1986, 13(52) ,4. 
The government has recognised tha t development of 
dryland farming was most e s sen t i a l for ensuring national 
food Securi ty , narrowing down regional imbalances and creating 
rura l employment. Government took two pronged s t ra tegy ( i ) 
Ex-'-ensive approach covering a l l dry land areas ( i l ) t h e 
intensive approach where under in se lected blocks , micro-
watersheds of 2000 to 3000 hec ta res . The s t ra tegy for the 
implementation of the dryland farming programme concentrated 
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f i r s t on an intensive approach, i t takes care cf so i l and 
water management, agroforestry , posture development 
animal husbandry, ho r t i cu l tu re e t c . SecorKily i t corKJentrated 
on extensive approach which takes care of d i s t r i b u t i o n of 
equipment and propagating known technologies of drylarsi 
farming. In te rna t iona l crop Research I n s t i t u t e for semi-Asia 
Tropics (IGRlSAT) has perfected v iab le technology and denK>nst-
rated which needs to be appreciated for adoption. Banks 
provided loan f a c i l i t i e s e i t h e r in the form of short term, 
medium and long terms. For developing dryland farming through 
micro-watersheds p r o j e c t s , i t i s now essen t ia l to prepare 
r e s u l t oriented ac t ion p lan . Cer ta in s teps has to be followed 
for Success. 
PLAM" GROWTH 
VARIETIES, IMPRGTEKEWTS-DRYLAi^ iD 
200. Prasad, M.V.R. Somec considerat ions on p lant tjrpes for dry land 
agr icu l tu re Ann. Arid.Zone 1973,12 (3M),125-34. 
A desired conceputual model or ' Ideotype ' of crop 
p lan t s for rainfed agr i cu l tu re have to be designed so as to 
achieve a desired and balanced combination of res i s tance 
to Soil and atmospheric drought on one hand andthe p lant 
product iv i ty parameters on the o the r . I t i s necessary to 
incorporate a su i t ab le maturity p a t t e r n . I t wil l enable the 
crop to overcome the long s p e l l s of drought a t c r i t i c a l 
growth and developmental s t age . Mixed dropping should be 
adopted in order to make an insurance of main crop against 
the f a i l u re of crop. Components of competitive a b i l i t y and 
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complimentarity should be considered a t the time of mixed 
croppir^ . To overcome the undesirable charac ter associa t ion 
in t h i s regard, the p lan t breeding tool such as mutation, 
d i s rup t ive s e l e c t i o n , random mating and he te ros i s breeding would 
be useful . 
PRgT^CTS 
DROUGHT-TOLEREIVTr, CROP-PRODUCTTON , CROPS-PULSES-LS?^IL-
DRYLAM) FARMING 
201, La i , S,Lentil an ideal pulse crop for dryland farming. Indian 
Fmg. Ju ly -1985, 35(4) ,23-4. 
The All India co-ordinated pulse Improvement projec t and 
the ICAR I n s t i t u t e s have invest igated many improved and high 
yie lding v a r i e t i e s of l i n t i l . They can give as much as 15-20 
qu in ta l s yield per hec-^are by following prescribed package 
of p r a c t i c e s . Aiwjng the four important pulses ( gram, peas, 
Lent i l and Lathyrus ) , the Lathyrus i s most drough to l e ran t 
and Lenti l stands next. The recommended v a r i e t i e s fo r specific 
s i t ua t i ons are »T-36', Pant L 406*, Pant L 209' ,Pant L639', 
'BR 2 5 ' , B-77 ' , S-256 ; 11PL (v'pasa ) ; V.L. Masur ; LS¥1,2,3 
and o the r s . 2-3 ploughings followed by planking are enough 
in order to check l o s s of moisture. Sowing should be done 
in rows spaced 22.5 to 30 cm apa r t . For ge t t ing b e t t e r be 
applied , Apart from t h i s other p lan t p ro tec t ion measures 
should be aopted ard harvesting should be done a t proper 
time when the leaves become yellow. 
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RESEARCH 
CASE-STUDY, AHnED NAGAR -DRYLAND FARMING 
202.Dangat, S . B . ; Dbongade, M.P. Dryland fanning : A case study 
of Ahmed-nagar d i s t r i c t . Economic Times J u l y 30,1984,11(126) ,5 . 
The e a r l i e r research e f for t s on dryland led to the 
formtJlation of a s e r i e s of useful dryforming p rac t i ces 
such as "Bombay dry farming p r a c t i c e s " and "Madras dryforming 
p r a c t i c e s " . Their basic ingradient was so i l and moisture 
conservat ion. The Ahmednagar d i s t r i c t of Maharashtra i s a 
drought prone d i s t r i c t - in the country. The annual r a in f a l l 
ranges from 500-700 mm. I t was noticed t h a t ce rea l s occupied 
70,47 percent of the gross cropped area . The area under 
pulses was only 8,32 percent to the gross cropped area. 
Sugarcane occupied 4 ,56 percent of the gross cropped area, 
Rabi jowar and bajara got p r i o r i t y in the cropping scheme. 
The y ie lds are influenced by va r i ab le s l i k e :(1) an unpredic-
tab le or random manner (2)Systematic or pred ic tab le fashion. 
Only a marginal increase in the per hectare y ie lds was noticed 
in main crops of d i s t r i c t namely, Bajara and rabi Jowar, 
This review of s i t u a t i o n suggests t h a t e f fo r t s need to be 
made to increase the produc t iv i ty of bajara and rab i jowar 
in the district. 
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CRCF--PEARmiLLET , IWTERCULTURE -e f f ec t of-RAII^ED 
203.Malik, A.Sr ; Paroda, A.S. . jagdev Singh. Effect of Intercul tui 
on performance of pea r lmi l l e t under ralnfed condi t ions , Ann. 
Arid Zone. 1986, 25(3) , 239-41. 
Study indicated the s ix i n t e r cu l tu re treatments v i z . 
t r a d i t i o n a l hand hoe, wheel hand hoe, country plough, and 
plough drawn by t r a c t o r , fo r weed control in rainfed pear l 
m i l l e t crop, uses of wheel hand hoe and country plough 
were found effect ive in weed control and thus enhanced the 
y ie ld of p e a r l m i l l e t . 
CRCP-PRODUCTTON, CROP-CEREAL -WHEAT -VARIETY(Kalyansona/ 
K 852)- TRXAL-RAINFED 
204.Misra, N.M. ; Haripal ; Dwivedi, D.P, perfonnance of wheat 
v a r i e t i e s under rainfed condi t ions . Indian j . Agron.Dec-Feb. 
1980, 25(4) , 577-80 . 
A f i l l d t r i a l was conducted during rab i season of 
1973-74 and 1974-75 to t e s t the performance of nine wheat 
v a r i e t i e s v i z . fC65, K68, S 308, WG 377, K852, Kalyansona 
Sharbatisonara, Moti and UP 310, under rdinfed condi t ions . 
Tn the present study the higher g ra in y ie ld was of Kal yansona, 
followed by K 852 and WG 377. 
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-MINOR MILLETS ,VARIETIES, Mandua/Ragi 
(RAU-21), VALLEY-DOON 
205 .Tyag i , P . C . ; Koranne, K«D. Ragi v a r i e t i e s f o r r a l n f e d a r ea s 
of Boon V a l l e y . I n d i a n Fmg. June 1 9 % , 3 4 ( 3 ) , l 7 r S 
Ragl (E lens ine coracana ) , Known as Mandua in U t t a r 
P r a d e s h , i s widely c u l t i v a t e d i n the h i l l y r e g i o n s . I t i s 
grown in Kharif as a r a i n f e d crop and people use i t a s 
a s t a p l e food. V a r i e t a l sc reen ing work was done a t t he Div is ion 
of Rainfed A g r i c u l t u r e and wa te r Management of the Cent ra l 
s o i l and wa te r c o n s e r v a t i o n Research and Tra in ing I n s t i t u t e , 
Dehradun from 1980 t o 1982. As a r e s u l t v a r i e t i e s »RAU-2', 
•HR-374*, «TNAU-169', 'RAU-7 ' and 'TNAU-le?' have been 
i d e n t i f i e d . The e a r l y maturing v a r i e t i e s not only escape 
the drought bu t a l s o l e a v e s u f f i c i e n t r e s i d u a l mois ture 
f o r succeeding r a b i c r o p s . The above mentioned v a r i e t i e s 
have y i e lded r e s p e c t i v e l y 8 4 . 2 1 , 7 0 , 1 3 , 5 5 . 4 8 , 35.14 and 
31 .58 p e r c e n t h ighe r over the l o c a l r a g i v a r i e t i e s , •RAu-2' 
and «RAU-7* appears t o be a s u i t a b l e p r o p o s i t i o n f o r the 
r a i n f e d a r e a s of Doon v a l l e y . 
SETARIA,VARIETY ( S i A. 326)-AM)HRA PRADESH-
RAIfFSD 
206.Rao, Y. Gurunandha. »SIA326' A high y i e l d i n g v a r i e t y of 
S e t a r i a f o r r a in f ed c o n d i t i o n s , I n d i a n Fmg, J u l y 1985 ,35(4) , 
9 - 1 1 . 
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Experiments condiacted a t the Regional Agricultural 
Research S ta t ion , Nandyal, Andhra Pradesh has invest igated 
a high yielding and ear ly maturing va r i e ty of Setar ia 
name *SiA-326'. I t s loca l name i s 'Korra* and i s an impor-
t a n t s tcpie food for poor and t r i b a l s of Andhra Pradesh* 
Due to i t s prolonged drought t o l e r ance , i t was preferred 
in rainfed areas next-to Sorghi^. Records of the t r i a l s 
indicated the y ie lds of g ra in and straw upto 2,420 kg and 
3,070 kg per hectare respec t ive ly which comes to 13C per 
cent and 90 percent increase in g ra in and straw yield over 
'Arjuna • v a r i e t y . Prescribed agronomic p rac t i ces are to 
be followed for achieving higher y ie ld of Se ta r ia , 
INNOCULATIOK- AGROCHMICALS ,CROP-BARLEY,YIELD -
effect on -RAIKFED 
2Q7, Solanki , N.S. j Singh, R,P, ; Chauhan, R,S. Effect of nitrogen 
agro-chemicals and azotopactor inoculat ion with and without 
FYM dn yield and qua l i t y of rainfed bar ley . Indian j , A g r l c . 
Res, j a n ^ a r 1987,21(2), 83-7. 
Experiments were ca r r i ed out during rabi seasons of 
1976-77 and 1977-78 to study the ef fec t of nitrogen l e v e l s , 
agro-chemicals and Azolobactor inoculat ion with and without 
FW. manuring on the y ie ld and qua l i ty of rainfed bar ley. 
Application of ni trogen upto 60 kg/ha increased the production 
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of b a r l e y . FYM § 1 0 tonnes p e r h e c t a r e + Azotobactor i nocu la -
t i o n inc reased t h e b a r l e y y i e l d . Among the Agro- chemicals 
a p p l i c a t i o n of Kaol in inc reased the y i e l d due t o maintenance 
of h ighe r t u r g i d i t y , 
MII.LET CR0P-S0RGHU4, PLOT-TRIALS, MEASUR^HE^ iT EXPERIKENT-
DRYLAMD. 
208. C h e t t y , C,K, Ramanatha ; Reddy, M, Marayana, Optimum s i z e , 
shape arKi o r i e n t a t i o n of exper imenta l p l o t s with dryland 
Sorghum , I n d i a n . J . a g r i c . S c i . Sep t . 1987, 5 7 ( 9 ) , 6 5 3 - 8 . 
For the exper iments of dry land 'CSH6' Sorghum (Sorghum 
b i c o l o r ( L i n n . ) Moench ) a s a t e s t crop on i n c e p t i s o l s , the 
2 2 
Size of the p l o t 35 m and 45 m wi th an approximate r e c t a n -
g u l a r i t y of 3 p l o t s was found adequate f o r the purpose . 
G e n e r a l l y , the l o n g r r s ide of the p l o t should be ac ro s s the 
crop seed rows f o r minimizing exper imenta l e r r o r , un les s the 
seed rows sown along the f e r t i l i t y g r a d i e n t . The 
s u i t a b l e dimensions of the p l o t 12m a c r o s s and 3 .5 m along 
the seed rows. 
PUt,SE-GROP PIGE0??PEA ,PL0T-TRIAL,BXPERB!E^1T-DRYLAM) 
209. Narayana reddy , M . ; C h e t t y , C,K. Ramanatha. Experimental 
p l o t s i z e and shape based on da ta from a uni formi ty t r i a l 
wi th dry land p igeonpea . I n d i a n j . Agr i c . S c i . Aug . l985 ,55 (8 ) , 
538-43. 
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For sowing of pigeonpea as a ro le crop on rainfed 
drylands a t i t s optimum inter-row spacing of 90 cm,, the 
23 m s ize of the p l o t was found to be optimum. Var i ab i l i t y 
in the s ize of p l o t was found due to fac to r s of crop 
geometry. 
RESEARCH-PROSPECTS -DRYPAFMING 
210. Jodha, N.S. Dryfarming research : Problems and prospects . 
Economic Times. Feb. 5 , 1986,12 (314),12 ( I I ) . 
In the p a s t , the goveriment was aware of the problems 
of drought prove a reas , public in tervent ions in these areas 
have thus emphasized measures t ha t perpetuate dependence 
of dry t r a c t s on other a reas . The f i r s t step in t h i s 
d i r e c t i o n would be the development of appropriate technologies 
to s u i t the natural resource base and enviroranents of dry 
farming regions. His to r ica l records show t h a t share allocated 
to dry land farming was very small in propor t ion. Technology 
re levant to dry farming s i t ua t i ons should have components 
t h a t help in exp lo i t a t ion of favourable opportuni t ies and 
and in maximizing the scope fo r adjustment during unfavourable 
condi t ions . The c r i t e r i a of success should include improving 
gra in y ie lds a lone, number of t o t a l options generated by the 
technology to adapt to f luc tua t ions in environment , a var ie ty 
of crop options mid season co r r ec t i ons , changes in ir^jut 
use in t ens i ty a t c r i t i c a l s tages a l t e rna t i ve uses of 
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land involving agrofores t ry , s i l v i p a s t o r a l e t c . The 
new approach s trongly emphasizes land and water management. 
I n s i t u moisture conservat ion, proper drainage, runoff 
c o l l e c t i o n , and recycl ing of water f«rr si^jplemental 
i r r i g a t i o n are t r i e d . Crop v a r i e t i e s and hybrids have also 
developed having d i f fe ren t genotypic and phenotypic 
cha rac t e r s . 
^SISTAMT -
RUST, WHEAT-VARIETY 'IWPTa'- RAI!FSD 
211. Rao, M.V. ; Naqvi, S .M.A. ; Luthra, J.K. ;Pahuoa, A.N. 'TWP72'-
A new rus t r e s i s t a n t wheat fo r rainfed a reas . Irriian Fag. 
Dec. 1979, 29(9) , 22-3. 
At present in Korth-Westem India we have two v a r i e t i e s 
which are general ly grown under rainfed condi t ions , namely, 
•C 306* and 'K 68« but these are suscept ib le to a l l the three 
r u s t s . Therefore, in order to over come these problems, 
the v a r i e t y IW 72* has been developed from a backcross inv-
olving an American v a r i e t y ' s . 6056* and 'Kalyansona' meets the 
above requirements as i t possesses high degree of res is tance 
to r u s t s and does not lodge. This v a r i e t y gives very good 
response under medium f e r t i l i t y l imi ted i r r i g a t i o n f a c i l i -
t i e s . The highest y ie ld recorded by IWP 72 was 44.3 q /ha 
while the top most y ie ld of »C 3d' was 39.6 q/ha. 
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SOIL-BLACK 
DRATNAGS-POOR,CULTIVATION^CROP-CEREALJ R I C E - R A I ? F E D 
212. Urkurkar , J . S , ; S a s t r i , A . S . l . A . S . ; P a t e l , S.R. ; Chandra-
b a n s h l , B.R. Ra in fa l l c i s t e r n system under r a i n f e d c u l t i -
v a t i o n of r i c e i n p o o r l y d ra ined b l a c k s o i l s of v e r t i s o l 
group i n c h h a t i s g a r h r e g i o n . Ann. Arid Zone. 1983,22(3) ,203-8. 
I n t h i s s tudy the econometr ics of the r a i n f a l l has been 
ana lysed . The r a i n f a l l c i s t e r n system i s a s e r i e s of r a i s e d 
and Sunken bed system. I n r a i s e d beds soyabeen and i n 
sunken bed r i c e were grown. The r a i n f a l l from r a i s e d bed 
i s c o l l e c t e d as induced runoff i n t h e sunken bed. 
IRRIGATION-POMDS ,CROPS-aENERAL ,EC0Na4IC ASPECT-DRYLAND 
213. Narayan, H.C. ; I t n a l , C . j . ; Gopalkrishna, B. ; Pa t i l ,V .S , 
Evaluation of Supplemental i r r i g a t i o n through farm pond on 
dryland. Indian j . Soil Consery. 1987, 15(1) , 1-5. 
Study analyses the economics of u t i l i s a t i o n of farm 
pond water in medium deep black s o i l s in dryland areas 
based on crop response obtained a t the Research s t a t i o n , 
Bijanpur. The cos t of uni t quant i ty of water stored has 
been estimated by amortization of the investifaent cost as 
well as the annual c o s t s . The cos t of i r r i g a t i o n per hectare 
was %. 7,84 for giving one p ro tec t ive i r r i g a t i o n and is. 1694 
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for giving two p ro tec t ive i r r i g a t i o n s . Though the crop 
response was about 36-37 % for two i r r i g a t i o n s , bringing 
about an addit ional r e tu rn ranging from ?b.l300 to l^ ls, 1800 
per hectare in Jowar and sofflower crops . 
EROSION 
PRSVE^^TON, CROP-CEREAL ^ WHEAT ,DRYDAMD 
214. Agrawal, j , P . ; Sardar singh. Improved package of p rac t i ces 
for dryland wheat. Indian Fmg. Nov. 1971,21 (8),19-20, 
The yie ld of barani areas ranges from 5.0 to 3.0 q/ha 
package of p r ac t i ce s are adopted, the yield level of the 
dryland can be increased Moisture should be conserved by 
checking of Runoff and erosion l o s s e s , deep ploughing before 
monsoon, 3-4 harrowings during monsoon as and when season 
pe rmi t s , and by applying 10-15 cost loads of bulky organic 
manuses tha t wil l increases the waterholding capaci ty 
and physical condi t ions of the s o i l . Sowing should be 
done when day temperature approaches round about 80-85«F, 
so t h a t the moisture zone may not go deeper before seeding. 
Kalyan sona, K. 65 and C,306 v a r i e t i e s were recommended 
for dryland fanning.A dose of 40 kg N/ha along with 
30 kg ^2% P^^ hectare should be applied a t sowing. If 
spraying f a c i l i t i e s are avai lable then 2/3rd of N should 
be placed in furrows a t I0- I5 cm depth and remaining 1/3 
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dose be sprayed on the crop a f t e r 40 days of sowing, 
100 kg Seed per hectare a t row spacing of 20 cm should 
be Sown to proper space for the development of the p l an t s . 
To check the so i l moisture by weeds, appl ica t ion of 2,4-D 
a t one Kg/ha with 600 l i t r e s of water should be sprayed 
between 30-35 days of sowing .Control of i '^sect, pes t s 
should be done by using 3% BHC, seed treatment with 
Agrosan G.N. and o thers , 
GENERAL, AGRCMETRY, MICRO-NUTRIENT-BORONE-RAJASTHAM-
\4E STERN 
215. Gajbhiye, K.S. ; Kolarkar, A,S, Study of water soluble 
boron in some rainfed s o i l s of western Rajasthan,Ann,Arid 
Zone. 1979, 18(4) ,246-52. 
Study showed tha t in 42 so i l samples taken from 
rainfed areas of western Rajasthan, the water soluble 
boron var ied from 0.43 to 2,58 ppm. I t concerned s i g n i f i -
can t ly only with EC(Sat) ( r = 0.65 T) and soi l + clay (r=0. 697) 
amongst the soi l charac te r i s t i c s studied and hence i t s 
f e r t i l i t y s t a tus may be assumed by the equation Y=0.0982+ 
0,2442 1 + 0.0353 x (R = 0.823). I n t h i s equation y , x 1 , 
and x2 i s boron, EC(Sat) and s i l t + c lay respec t ive ly . 
1^,2 
LOW-LAM) ,CRaP-PRODUCTIO T^ ,CR0P-CEREAL RICE-eff ic ienc y, 
Trr'TROGfEN-RAIWPED 
216. Singh, B.K; Thakur, R.B, ; Singh, R,p. Increasing nitrogen 
eff ic iency in lowland rainfed r i ce Indian j . Agron Se^rt. -
Nov. 1982, 27(3) , 297-9. 
An experiment was conducted a t the Ra;jendra Agt ic ta-
t u r a l Univers i ty Farm, Pusa during Kharif season of 1979. A 
uniform dose of 40 Kg 1*2^1^^^^ ^^ s ingle superphosphate and 
20 kg KpO/ha was applied .The gra in yield increased signif-
i can t ly with increasing l eve l s of ni t rogen, the extent of 
y ie ld increase a t 40 and SO kg N/ha , Application of 80 kg N 
resu l t ed in 12,5 percent increase in gra in yield over 40kg 
*N/ha. 
MEIDIM 
CULTIVATION,SAFFLOVv'ER, FERTILIZATION-DRYLAND 
2l7.Rajat De ; Turkhede, B.B. ; Gangasaran.Safflower a good 
rabi crop for drylands Indian Fmg. May 197^, 24(2),26. 
Inves t iga t ions reveal t ha t safflower can be safely 
recommended as a reb i .crop for un i r r iga ted areas of 
North l ! ^ i a . I t was mainly used as a source of dye and 
now the crop i s exclusively used for o i lseed purposes. 
A vei l drained so i l of medium texture and f e r t i l i t y having 
500 to 600 mm annual r a i n f a l l i s preferred . In 1972-73, 
four v a r i e t i e s namely'Nag-7 , No. 62-8, A-300, No.7-13-3 
were grown during rab i season on conserved moisture. 
The crop was f e r t i l i z e d with 40 kg of N and 25 kg of 
nd 
p 0_ /ha . The seed r a t e used was 25/ha, Safflower v a r i e t i e s 
2 5 
Nag-7, and No. 7-' '3-3 gave y ie lds trpto 30 qu in ta l s per 
hectare in uni r r iga ted land which gave a net p r o f i t of 
about ss.2500 per hec tare . 
DROUGHT PRONE ,CROP PRODUCTION,RICE,CULTURAL 
PRACTICES RAI^FED. 
21S. Nayak, B.C. • Lenka, D.Studies on cu l tu ra l p r a c t i c e s for 
rainfed shallow drought prone medium land r i c e , Indian j . 
Agron. Mar-May 1988, 33(1) , 1-6. 
Study was conducted to findout the effect of d i f f e -
ren t seeding / p lan t ing and weed control methods on the 
y ie ld of r i c e . In dry condit ions d i r e c t seeding gave 
higher yield than t ransplant ing . Broad cas t with or 
without beusan was as good as sowing behind piugh 
followed by in t e rcu l tu re in the interspace or sowing with 
Seed d r i l l followed by in te rcu l tu re with weeter. High 
yilding rice var ie t ies l ike shakti and J a j a t i could be 
grown by dry Jjroadcast and beusan and produce 4.3 to 5.0 
tonnes grain per hectare. 
POOR,CROP PRODUCTION,CROP CEREAL,^ fHEAT-raROWTH, 
PERTILIZATION-UREA -SPRAY, EXPERIMENT-RATNPED. 
219. Grewal, S.S. ; M i t t a l , S.p. Effect of f o l i a r spray 
of urea on rainfed wheat grown under poor so i l f e r t i l i t y 
condit ions in s iwalik Foot- h i l l s . Indian j . Agron. Dec-
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Feb 1982, 2 7 ( 4 ) , 448-50. 
An exper iment was conducted d u r i r ^ r a b i a t Sukho 
Majr i t Haryana ) wheat v a r i e t y S_308 was sown i n the 
f i r s t week of J a n u a r y in 1979. The t r e a t m e n t c o n s i s t e d 
of 4 Sprayings of ©^  c o n c e n t r a t i o n of urea (one i?pray a t 
t i l l e r i r ^ , two spray one a t t i l l e r i r ^ and the second I5 days 
a f t e r , t h r e e s p r a y s , a t I 5 day i n t e r v a l f ran t i l l e r i n g 
s t age and con t ro l no sp ray) R e s u l t s showed t h a t g r a i n 
y i e l d of l a t e sown wheat i^^creased from 20-35 ')^ by one or 
two f o l i a r Sprays of" ^ urea , 
SOILS-SANDYLOAM 
AGPOmWf, CROP PRODUCTION? FERTILIZATION TRIALS 
CROPPI^ iG PATTER!^ " -RAIfFED 
220. Veraa , R.S. ; Taneja ,S.K. R e l a t i v e c c m p a t i b i l i t y of d i f f e r e n t 
c rcps sown mixed with Ba r l ey a t d i f f e r e n t f e r t i l i t y l e v e l s 
under r a i n f e d c o n d i t i o n s . I n d i a n J . Agron. Mar-May 1980,25(1) 
92-6 . 
P ' ield t r i a l s were conducted dur ing two r a b i seasons 
of 1972-73 and 1973-74 a t t he R.B.S. Col lege Research Farm 
Bichpur i (Agra ) on Sandy loam s o i l of medium f e r t i l i t y , 
r evea led t h a t sowing of b a r l e y i n mixed as well as 
in the w i n t e r pure crop gave maximum ne t r e t u r n under such 
c o n d i t i o n s . Sowing of b a r l e y a lone proved s u p e r i o r v i t h 
r e s p e c t t o y i e l d and moneta-ry r e t u r n t o o t h e r crcp mixture 
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of b a r l e y and mustard . Among the companion crops 
mustard gave h i g h e s t p r o f i t fo l lowed by l i n s e e d . The 
a d d i t i o n a l supply N, P. and K a t 20 kg each t o the companion 
crop did not show any s i g n i f i c a n t r o l e except in case of 
mustard a l o n e . The r i s k of complete crop f a i l u r e due 
c l i m a t i c r ea rons can be reduced if b a r l e y i s sown mixed 
with ccxnpanion crop , 
CROP CEREAL BAPLEY-RAINPED 
221, B a j p a i , P .P . ; Singh R.A, A note on manuring of b lack gram 
and i t s r e s i d u a l e f f e c t on b a r l e y under r a i n f e d c o n d i t i o n s . 
Ann, Arid Zone. 1982 2 1 ( 4 ) , 249-51. 
This experiment was conducted on Sandy c l ay loam 
s o i l s dur ing 1976-77 and ' '1977-78 under dry land cond i t i ons 
of v a r a n a s i . Study was t o i n v e s t i g a t e the e f f e c t of f e r t i -
l i z e r a p p l i e d i n blackgram and t h e i r r e s i d u a l e f f e c t on 
succeeding crop of b a r l e y . The a p p l i c a t i o n of 30 and 60 kg 
P2O5 p e r h e c t a r e gave g r a i n y i e l d s of 8.03 and 8.529/ p e r hectare 
and i t showed the s i g n i f i c a n t i n c r e a s e of 12.4 and I 7 . 8 p e r c e n t 
over t h a t of c o n t r o l . The response equa t ion obta ined 
2 
was 7.23 + 0.031 X-O.OOI7 X and the a p p l i c a t i o n of 
35 .3 kg P2O5 PeJ" h e c t a r e was found p r o f i t a b l e . The g r a i n 
y i e l d could be inc reased by using RhizobitKi a lone and in 
combination with phosphobac te r i an c u l t u r e i n s p i t e 
of using phosphobac te r i an a l o n e . 
IBB 
CULTIVATION,SOWING ROWS -FERTILIZER-
NTTROGEN-DOSAGES-DRYLA MD 
222. Balyan , J . S , ; S ingh , S ,p . E f f e c t of P l a n t r e c t a n g u l a r i t y 
and n i t r o g e n on Sor^htm under dry land c o n d i t i o n s , I n d i a n J . 
Agron. Sept-Nov. 1985, 30(3) , 3 9 1 - 2. 
A f i e l d experiment was conducted 4 t the I n d i a n 
A g r i c u l t u r a l Research I n s t i t u t e , New Delh i i n Kharif 
19B2 on Sandy loam s o i l of 7 . 8 pH con ta in ing 92 ,17 .4 and 
135 kg/ha of a v a i l a b l e N,P and K, r e s p e c t i v e l y t o f i n d out, 
the optimum p l a n t d e n s i t y a long with the r e c t a n g u l a r i t y 
and n i t r o g e n f e r t i l i z a t i o n , Trealment comprised two row 
spac ings (30 and 45 cms ) and t h r e e r e c t a n g u l a r i l z e s 
( 1 , i a^d 3 ) , I n case of y i e l d , row spacing and rectangul-^-
r l t y d id not show any p e r c e p t i b l e in f luence . P roduc t ion 
markedly inc reased due t o 40 kg N/ha over no n i t r o g e n b u t , 
t h e r e was no s i g n i f i c a n t response t o n i t r o g e n beyond 
40 kg / h a . 
DRYFARMI^ 'G 
MAWAGEME^ ,^ l^ ^TER MOVEMENT .,DRYFARMING 
223, Dayal, Rajbans ; Akshayaber Singh ; Sarap, N.H. preliminary 
study movement of available water in Sandy loam soils under 
dry farming conditions .Ann. Arid Zone, 1973, 12(3 &4), 
I72-8. 
Studv indicated the availability of moieture under 
dr7 land condition in relation to sowir^ / planting ti^ ^e 
of or op. Experiment revealed that crop sown / planted in 
the early stage'^ of rainfall praMe better utilization 
of moisture and availability of i t during the crop growth. 
1G7 
Crops sown l a t e d showed the d e f i c i t of mois tu re 
a t l a t e r s t a g e of crop and r e s u l t e d i n low 
y i e l d . 
-SILTY-CLAY, CROP-TRITIGALE ,FERTILIZATION 
NTTROGEW REQUIREME^7 -^RAI^ FED 
224, Masood A l i ; Ra jpu t , P.R. A note on the s t u d i e s on 
ni+rcgen requi rement t o t r i t i c a l e under r e i n f e d 
c o n d i t i o n s Ann. Arid Zone 1978,17(2) ,229-32. 
Study i n v e s t i g a t e d the e f f e c t of doses and 
methods of ^^  appTica t ion on t h e y i e l d of t r i t i c a l e grown 
on the s i l t y cl%y loam s o i l under r a i n f e d c o n d i t i o n s , 
under sha l low wate r c o n d i t i o n s the a p p l i c a t i o n 
of 60 kg F/ha s i g n i f i c a n t l y , i nc reased the number 
of Spikes number of g r a i n s p e r sp ike and g r a i n 
and s t raw y i e l d crop gave margina l response when N 
used beyond 60 kg / h a . 
-SLOPES, CROPS-MITOR MILLETS-RAIl^FED 
225. Tyagi , D . v . S . • Rawat, R.S, Two new r a g l 
v a r i e t i e s f o r r a i n f e d a r e a s , I n d i a n Fmg. Mar. 1989,38(12) ,3 , 
ir,s 
The Al l - I n d i a Co-ord ina ted m i l l e t s Improvement 
scheffle has i n v e s t i g a t e d two new rag1 v a r i e t i e s named 
p l a n t Manduaz* and 'PES 1 1 0 ' i n r a i n f e d a r e a s and high 
h i l l s l o p e s , where o t h e r c rops f a i l t o grow t h i s crq? 
t h r i v e s well and produce Of the c r c p - g r a i n and fodder 
a r e n u t r i t i o n a l l y r i c h . The p r o d u c t i v i t y has i nc reased 
from 700 kg o e r hec t a r e t o 1,150 kg p e r h e c t a r e . P l a n t 
T'fanduaz , has i t s pigmented small conpact top cumed 
eaitied and the the pigmented nodes, PES 110» i s a non-
pigmented long d u r a t i o n v a r i e t y (115-120 days ) with moderate 
t o high t i l l e r i n g a b i l i t i e s . 
SOILS gPLAM) 
COASTAL ALLUVIUM, CROP-PRODUCTIGF, CROP CEREAL-
RICE VARIETIES EVALUATION-RAI^FED 
226, J h a , K.P. ; Manna, G.B. on farm e v a l u a t i o n of prcraisiK^ 
e a r l y r i c e ( Oryza s a t i v a ) v a r i e t i e s under r a in fed 
uplands of c o a s t a l a l luv i t ra and red l a t e r i t i c s o i l s , 
I nd i an j , a g r i c , S c i . Aug, 1989, 49 ( 8 ) , 490-4 , 
The experiment conducted i n the r a i n y seasons of 
1984-87, r romis ing e a r l y v a r i e t i e s of r i c e were eva lua ted 
on the upland red l a t e r i c t i c s o i l s . The v a r i e t y 'Ananda ' 
gave mean y i e l d of 4 ,75 tonnes /ha and a n e t r e t u r n of 
%. 4755/ha ccmpared with a mean y i e l d of 1,42 tonnes 
p e r hac t a r e and a n e t monetary r e t u r n of %.487/he by l o c a l 
c o n t r o l . The medium s i z e v a r i e t y 'Banaprabha ' grown in the 
red l a t e r i t i c s o i l s , gave y i e l d of 3 ,13 tonnes / ha 
r a in fed l a t e r i t l c s o i l s gave l e s s y i e l d than Banaprabha ' . 
CROPS CERBAL RICB,VARIETIES PRCMISING IMDIA-
E ASTERN'. 
227. ^-^igam, R,K. ; Chandra, D. ; Manna, G.B. Promising r i c e 
v a r i e t i e s f o r r a i n f e d uplands of e a s t e r n I n d i a , I n d i a n ^mg. 
Apr i l 19S8, 3 8 ( 1 ) , 2 0 - 2 1 . 
Experiments were conducted t o evolve agronomic 
p r a c t i c e s f o r t h e promis ing r i c e v a r i e t i e s f o r t h e r a in fed 
uplands of e a s t e r n I n d i a . »Sa t t a r i« (CRM-13-3241) v a r i e t y 
was t e s t e d on the s o i l l a ck ing p r o p e r agronomic management. 
E f f o r t s were made t o develop s u i t a b l e management p r a c t i c e s 
f o r t h e r i c e v a r i e t i e s a t CRRI. The f i e l d was p repa red before 
the o r s e t of monsoon to have good l i t t l e to achieve uniform 
growth. Bold seeds were s e l e c t e d by sc reen ing i n b r i n e 
s o l u t i o n of I65g common s a l t p e r l i t r e of wate r . Seeds were 
t r e a t e d with Thiram a t 2,5g p e r kg seed. Heal thy seeds were 
sown in the second week of June a t t h e r a t e of 75-80 kg p e r 
h e c t a r e a t a d i s t a n c e o f 20 cm. p e r l i n e . Hand weeding and 
ranking was a t t ended t w i c e . A f e r t i l i z e r dose of WK^ 60kg 
30 kg , 30kg/ha was used p e r h e c t a r e , crop r e q u i r e s p r o t e c t i o i 
a g a i n s t Gandhi bug by using BHC. All the c u l t u r e s performed 
wel l and gave h i g h e r y i e l d i n 1981 and 1983 c o n t r a r y t o 
t h a t of 1982 and 1984 due t o the severe drought s t r e s s . 
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VAR( Kal inga) PRCM ISIm-RAI^FSD 
228. Srl t i ivasulu, K ; Balakrishna rao , M.J. ; Krishnamurty, A. 
•Kal inga - I I I » A promising ear ly -dura t ion r i ce va r i e ty 
f o r rainfed uplands . Indian Fmg. May 1988,38(2) , l 7 -9 . 
A new v a r i e t y of r i ce ca l l ed »Kalinga I I I ' has been 
eval^ed for the formers growir^ r i ce on upland under rainfed 
condi t ions . I t i s ea r ly dura t ion , to lerance to moisture 
s t r e s s va r i e ty . Several promising ea r ly durat ion l i n e s 
derived from the cross »AC540 x Ratna » were screened 
in upland rainfed condi t ions CR 237 -1'was t e s t ed in 
experimental f i e l d s , based on i t s performance, the s t t t e 
seed sub-committee released t h i s l i n e l i n e as 'Ka l inga - I I I ' 
in 1984. I t i s su i t ab le fo r d i r e c t seeding in rainfed 
uplands during kharif season. The seed ra te should be 
100 to 125 kg per hectare . Application of 20 kg !^^ and 
20 kg P2^5 P®^ hectare a f t e r f i r s t weeding and another 
dose of lOto 15 kg N per hectare a f t e r second weeding 
i s recommended. This i s also su i tab le for rabi season, 
during t h i s season i t matures in IO5-IIO days. F e r t i l i z e r 
app l ica t ion of 40 to 60 kg N and 30 kg ^2^'^ P®^ hectare 
i s recommended. 
CROPS-PULSES,GREEN GRAM/BLACK GRAM , INTERCROPPING-. 
SOWING TIME- BIHAR. 
229. Rafey, A. ; Pasupalak, S.N, ; Verma, U.K. Optimum time of 
so^^ing green gram and blackgram as in tercrops of pigeorpea 
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in the ralnfed inlands of Bihar. Indian J . a g r i c . Sci.Feb.l986> 
56(2) ,92-6. 
A 2-year f i e l d study held a t Ranchi, Bihar , indicated 
t h a t the maximum net re tu rn of fei.3,474/ha was obtained firom 
intercropping of pigeonpea + blackgraui Cajanus Cajan (Linn.) 
Mil lsp + Vigna ffiungo ( l i n n . ) Helpper). The crops were sown on 
1 J u l y , followed by a main crop of blackgram, sown on 1 July, 
PLA i^T-DEFSITY,FSRTILIZATION-WITROGEN effect of-SORGHlM-UTTAR 
PRAIKSH, BUNDELKHAMD, REGIOF, 
230. Mehrotra, O.N. ; Mahesh Pal ; Singh, R.P. Note on effect of 
ni trogen and p l an t densi ty on ralnfed Sorghum in Mar-so 11 of 
Bundelkhand region of u t t a r Pradesh.t t idlan j . A g r l c Res.jan 
Mar 1979, 13(1) , 59-60. 
A f i e l d t r i a l was conducted a t Research Form, Gursarai 
( jhans i ) during Kharif season of 1972 and 1973 on typical 
Mar Soil of the t r a c t . The fac to r s of Study IrKiluded a l l 
combinations of 4 l e v e l s of ni trogen (0,40,80 and 120 kg N/ha) 
and 3 p lan t dens i t i e s v l 2 , 2,22,000 p l a n t s / ha , 1,48,000 
p l a n t s /ha and 1,11,000 p l a n t s per hectare . 60 kg PpOc and 
60 kg K20/ha was a lso used as basa l . The main effect of n i t r o -
gen and p lan t densi ty showed s ign i f i can t ef fec t on gra in 
y ie ld but the i n t e r ac t i on of ni t rogen X p lan t densi ty fa i led 
to exer t the e f fec t . The r e s u l t s fu r the r Indicated tha t the appl 
1 l ea t ion of 40,80 and 120 kg N/ha increased the pooled 
gra in yield by 63,79, and 93 percent , respec t ive ly , over 
con t ro l . 
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"" DENSITIES YIELD -CoBoparative Study-SORGHUM-
DRYLAND 
231. Balasubramanlan, V. ; Ga-gadhar r a o , D. Yie ld components 
of d ry land Sorghum a t d i f f e r e n t p l a n t d e n s i t i e s i n dryseason 
I n d i a n J . a g r i c . S c i , Aug. 1987. 57 ( 8 ) , 550-3 . 
A f i e l d s tudy conducted f o r two yea r s i n d i c a t e d 
y i e l d component e x p r e s s i o n s i n d ry land c o n d i t i o n s , v a r i a t i o n 
i n p l a n t d e n s i t y ( 7 . 5 - 2 0 p l a n t s /m ) Caused g r a i n y i e l d 
compensation through g r a i n s / p e n i c l e i n 'CSHS' and 
•Local Sorghum*. The r a t e of dec rease i n g r a i n s / p e M c i e 
i n a Season, However, bo th g r a i n s / p e n i c l e and 1000-gra in 
weight c o n t r i b u t e d t o v a r i a t i o n i n the g r a i n y i e l d between 
s ea sons . T h e r e f o r e , f o r s t a b i l i t y i n g r a i n p r o d u c t i o n , 
v a r i a t i o n in g r a i n s / p e n i c l e and average g r a i n weight 
between seasons should be minimized while crop improvement 
i s a t tempted f o r d r y l a n d s . 
DIRECT ,FERTILIZATION-NITROGEN,CROP-CEREAL RICE-
DRYLAMD 
232. Singh R.A, ; Sharma , H.C, ; S ingh, U.N. ; Mahatim Singh, 
Response of d i r e c t seeded r i c e to n i t r o g e n under dryland 
c o n d i t i o n s , I n d i a n j . Agron. J u n e -Aug - 1979, 24(2) ,161-5 
F i e l d exper iments were conducted with t h r e e v a r i e t i e s 
of r i c e , v i z , Saket 3 , Ratna and j a y a each a t fou r l e v e l s 
of n i t r o g e n ( 0 , 4 0 , 8 0 and 120 kg 'Vha) i n a randomized 
b lock des ign . The r e s u l t s showed a c o n s i s t e n t i nc rea se i n 
the g r a i n p r o d u c t i o n with the i n c r e a s e i n l e v e l of n i t rogen . 
Among the v a r i e t i e s , j a y a gane h i g h e s t y i e l d fol lowed by 
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Ratna and Sgket 3 . The average g ra in y ie lds in terms 
of Kilogram of gra in per hectare due to each kilogram 
of ni trogen applied a t 40,80 a'-d 120 kg N/ha were 55.2 ,32,2 
and 22.9 in case of Saket 3 , 5 8 . 1 , 38.7 and 28.2 in case of 
Ratna and 62,8 , 42.9 and 37.7 in case of J aya , respect ively , 
METHODS/FERTILIZATION -SARSON-DRYLA!-^  
233. Bains , S.S, ; Singh, R.P. Nothing succeeds l i k e sarson on dry 
lands . Indian Fmg. Aug. 1971, 21(5) , 5-6. 
Among the p r inc ipa l dryland c rops , sarson (Brassica 
campestris Var, Brown Sarson) i s very much adaptable. Brown 
sarson Haryana No.1 has proved by f a r the bes t v a r i e t y to 
be grown on conserved so i l moisture I t y ie lds 20 to 22 quintals 
of g ra in per hectare . I t requires only 20 kg nitrogen per hectare 
fo r achievir^ a y ie ld po ten t i a l of 21.6 qu in ta l s per hectare 
5 kg seed/ha should be d r i l l e d through pora in rows 30 cm 
apar t in the l a s t week of September or f i r s t week of Septem-
be r , in good t i l l e d s o i l , A mixture of 20 kg eafch of nitrogen 
phosphorus and potash pe r hectare should broadcast before the 
l a s t ploughing. Thining and weeding should be done. For 
p ro tec t ion against insec t pes t s Rogor which c a r r i e r 30 per 
cent dimethoate as ac t ive ingrad ien t , has proved very 
officaceous in con t ro l l ing aphids. 
-PERIODS ,FERTILIZATI0N-PLACE 5^E J^T^BARLEY-DRYU WD 
234. Singh, K.N, ; Misra , B.N. Advancing time of f e r t i l i z e r placement 
to dryland bar ley. Indian J.Agron.Dec- Feb. 1980, 25(4) , 741-2. 
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A experiment with two dates of sowing (Oct.30 and 
Nov.25) f ive f e r t i l i z e r r a t e s (No, N20, N20 P20,N40 P20, 
N 20 P20 K20) and two times of f e r t i l i z e r placement (Sept.30 
and Oct.30 was conducted during the year 197&-79. 
Advanced placement of f e r t i l i z i e r to dryland barley gave 
s ign i f i can t ly higher gra in and straw production over the 
placement done a t sowing t ime, the increase in gra in and 
straw vie ld were of the order of 11,6 and 17,0 pe r cent , 
respec t ive ly . 
GRESNGRAM (Mung) - RAINPED 
235. Sahar ia , p . Response of greengram (mung) to sowing dates 
under rainfed condi t ions . Indian J.Agron.Sept. Nov. 1985,30(3). 
345-8. 
An experiment was car r ied out with six v a r i e t i e s 
Sf green gram tes ted under four sowing dates during I?h»rif 
season of 1981, 1982 and 1983 a t the Regional Agricul tural 
Research Sta t ion , Shillongam Nagaon (Assam). In a l l the 
yea r s , the f i r s t half of August half of August was the 
optimum period fo r sowing of green gram. The highest gra in 
y ie ld was obtained by ML131, K85l , out of a l l the v a r i e t i e s . 
PRACTICES,FERTILIZATION -FURROWS-RICE, VARIETY (Annanda) 
236. Balkrishna rao , M.J. •Annada* A new high yielding r ice for 
rainfed uplands . Indian Fmg. May 1989, 39(2) ,3-4. 
Research and t r i a l s held a t several a l l India and 
regional cent res have invest igated a new va r i e ty of r ice 
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ca l l ed 'Annada' fo r rainfed areas . I t i s semi-dwarf and 
matures in 100-105 days with an average yie ld of 3.7 tonnes 
per hectare . This v a r i e t y "MW 10' i s the cross of 'Mt 4.15 
and 'Yaikyoku wantoku'was released as 'Annada', Grains of 
t h i s va r i e ty are shor t , bold with 1000-grain weight of 22-2g 
Sowing should be done a t 20 to 25 cm distarKie between rows, 
a t a seed ra te of 40 kg per hectare e i t h e r by d r i l l i n g or 
behind the plough. Phosphorus and potash a t the r a t e of l5kg 
per hectare may be applied a t f ina l land preparat ion with out 
appl ica t ion of 30 kg N per hectare a f t e r f i r s t weeding, 
Nitrogen i s to be applied in two s p l i t s , half as basal 
dose and the r e s t a t primordial i n i t i a l stage, 
ROW-SPACT^ ^ , FSRTILIZATIOM-PHOSPHSTE -LEVELS-perf ormance 
of PEA 
237. G i r i , A,n, ; Bhalerao,S, S, A note on response of rainfed pea 
v a r i e t i e s to row spacings and phosphate l e v e l s , Indian J . 
Agron^_Sept-T\Tov. 1984.29(3) ,386-7. 
An experiment was conducted a t Agricul tural Research 
S ta t ion , Badnapur of Marathawada on medium black cotton so i l , 
s ix combinations of thre^ v a r i e t i e s (EC 33866, BR-I2,and Li16) 
and two row spacings (22,5 and 30.0 cm ) were placed in main 
p l o t s and four phosphate l e v e l s (0 ,30,60 and 90 kg P20c/ha), 
The highest g ra in y ie ld was obtained from pea var L 116 
followed by BR 12, Pooled analys is showed tha t the row spa-
c ings , phosphate l e v e l s and t h e i r in te rac t ions did not show 
any s ign i f i can t e f fec t of the gra in y ie ld of pea. 
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FERTILIZATION PHOSPHORUS ,CR0P-PIGE0?1>EA, 
VARIETIES -Response of -RAINPED. 
238. Chauhan,R,S. j Singh, K.B. Response of Pigeon pea v a r i e t i e s 
to l e v e l s of phosphorus and row spacing under rainfed 
condi t ions . Indian j . Agron. Mar-May 1980,26(1) ,49-52. 
The expetiment consis ted of 3 v a r i e t i e s of pigeonpea 
(Pusa Aget i , Sharda and T-21),3 row spacings (40,60 and 80 cm) 
and 4 l e v e l s of phosphorus (0,40 ,80 and 120 kg V2^i^/^^)» 
Application of phosphorus a t 80 kg/ha proved beneficial 
to obtain the maximum gra in y ie ld being 69.5^ higher than 
con t ro l . The row spacing of 60 cm gave s ign i f i can t ly higher 
y ie ld over 40 and 80 cm. row spacings, •Pusa Ageti . produced 
the maximum gra in of 11.24 q/ha t h a t i s s ign i f i can t ly 
higher over sharda. T3rpe-21 has also been reported as high 
yie lding va r i e ty . 
!t & P ,YIELD -e f fec t on -CLUS^ ERBEAN 
239. Sharma ,V.D. ; Verma, B.S, Effect of nitrogen , Phosphorus 
and row spacing on y i e l d s , y ie ld a t t r i b u t e s and o i l content 
of safflower under rainfed condit ion. Indian j.Agron.Mar«May 
1.982, 27(1) , 28-33. 
A f i e l d experiment was conducted during two consecutive 
winter seasons of 1974-75 and 1975-76 a t R.B.S. College 
Research Farm, Bichpuri (Agra ) , Experiment comprising 
4 l e v e l s of N C 0 , 3 0 , 6 0 , and 90kg/ha) , 3 l e v e l s of P2OC (0,40 and 
80 kg P20c/ha ) a-d 3 row spacings (30,45 and 60 cm ) as 
va r i ab les on rainfed safflower. The optimum l e v e l s of N and 
P20^ for good production were 59.8 and 33.8 kg /ha respect ively. 
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A row spacing of 60 cm was proved t o be si5>erior over other 
row spacings. Phosphorus f e r t i l i z a t i o n improved the oi l 
content s i gn i f i c an t l y , 
SPACIKJS-ROWS -Study Of -GROUNDNUT, VARIETY 
(GAU G1)- RAII^ FSD 
240. Patel J . S . ; K i s t a r i a , M.N. ; Paida , V.P. ; Paraar , M.T. ; P a t e l , 
J .C , Response of rainfed groundnut ( Archis hypcgaeaL.) 
t o varying Spacings, Indian J . Agron. Dec-Feb. 1985,30(4),46a-9. 
A f i e l d experiment was conducted a t the ftain Dry 
Farming Research S t a t i on , Tar^hadia ( Rajkot ) on medium 
black clay so i l during Kharif seasons of 1980 t o 1982, t o study 
the ef fec t of inter-row spacings (30,45,60 and 75 cm ) on 
y ie ld of bunch groundnut (GAU G1) under rainfed condit ions. 
Yields obtained were higher under row spacings of 30 and 45 cm. 
Which could be assigned t o more pods and weight of pods / 
p l an t , 
CASTOR, VARIETIES ( Aruna /GCH-3) 
241, Turkhede, B.B, ; Gangasaran, ; Rajat De. Response of cas tor 
v a r i e t i e s t o dates of seeding under dryland conditions of 
North west India , Indian J . ag r i c . Res. Oot. Dec. 1982, 16(4) , 
209-14. 
I t s tudied the performance of three cas to r v a r i e t i e s 
(Aruna, GCH-3'and local ) under four dates of seeding a t 
lis 
monthly in t e rva l s s t a r t i n g from end of J u l y . The v a r i e t y 
Aruna gave highes tyie ld whereas loca l was l e s s y ie ld ing . 
The v a r i e t y GCH-3 was a t p a r with AruMi. Dates of sowing 
s ign i f i can t ly af fec ts the seed y ie ld of cas to r . Duration 
of end Ji0.y t o end August was found optimum f o r ge t t ing 
good y i e l d s . 
SOWING-TIME CLIMATE-effect of -DRYLAND 
242. Ramkrishna, Y.S, ; Singh, R.P. Influence d climate on crcp 
production in drylands, Proceedings cf Indian Nat. Sci . 
Acad. 1978 , 44 ( 6 ) , 431-6. 
In t h i s study the importance of climate in the y ie ld 
of crcjps grown dryland i s discussed. The analys is of 
data f o r qui te some time a t Jodhpur showed t h a t the su i tab le 
crops and t h e i r c u l t i v a r s , crq^pirg p a t t e r n and sowir^ time 
of some of the more important Kharif season crops, 
raoong (Vigna rad ia ta ) , Moth ( Phoseolus aconi t i f o l i u s ) . 
Guar (Cyamopsis tetragonoloKa) , Sunflower, Groundnut, t i l l 
(Seascme), Sahara (Pennisetuii americanum ) and cowpeas are 
suggested. 
-DELAYED,GR0UND!^ JUT-VARIETIES (TMV 10,2 M 13)-
EXPE RIME NTS. 
243. Reddy, T.Y. ;Reddy, P.M. ; Reddy, T.B. ; Reddy , S.Rami ; Reddy, 
G.H. Sankara, Studies on Sui table v a r i e t i e s of groundnut 
17.9 
from nonnal and delayed sewing under rainfed condit ions, 
Indian J . Agron, Ma^-May 1984,29(1) ,55-60. 
Fie ld experiements vrere conducted on Sandy loam 
s o i l s fo r three years t o study the ef fect of time of 
sowing and three v a r i e t i e s of groundnut under relnfed 
condi t ions. In a l l the three types of v a r i e t i e s , pod 
yield decreased gradually as the sowing time delayed. This 
reduction occured due t o decreasing number of pods/plant . 
Shelling percenta-e and 100 Kernel weight TMV10 M 13 and 
am 2 v a r i e t i e s gave the highest pod y ie lds in 1978,79, and 
80, respectively* The Virginia bunch and Virginia runner 
types were b e t t e r than Spanish burch types fo r 
rainfed cu l t i va t i on . 
T^XTROaEW-DOSAGES YIELD -e f f ec t on-WHEAT 
244. Sharma, R.P, ; Ray, S . B . ; Parashar , K.S. Studies on the effect 
of f e r t i l i z e r doses and water volumes applied a t sowing time 
on the yield of wheat grown under dryland condi t ions . Indian 
J , Agron. Sept,Woy. i g s l , 26(3) , 213-9. 
Study described the e f fec t of f e r t i l i z e r doses and 
water volumes applied a t sowing time on the gra in yield of 
wheat v a r i e t y 'Kalyan Sona ' under dryland condit ions. The so i l 
on which the experiment held, was of low f e r t i l i t y having 
a pH of 7 .7 . The experiment was conducted with three l eve l s 
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each of f e r t i l i z e r (Fo f e r t i l i z e r 40 kg N+ 20 kg V^O^ 80 kg 
N+40 kg PpOg/ha) and water volumes (no w a t e r , 10,000 and 20,00 
/ h a . Resu l t s showed t h a t t h e a p p l i c a t i o n of 40 kg N + 20 kg 
P-0_/ha inc reased the p r o d u c t i o n and was maiTginally s u p e r i o r 
2 5 
over t h e h i g h e r dose . Along # i t h t h i s , wa t e r a p p l i c a t i o n a t 
the time of sowing a t 20,000/ha gave s i g n i f i c a n t l y h ighe r y i e l d 
than no wa te r and l e s s amount of water , 
FERTILIZERS - e f f e c t of MUSTARD VARIETY (T59)-
EXPERIMENTS 
245. Prakash V i r ; Verma, B.S. E f f e c t of n i t r o g e n , phosphorus 
and row spacing on y i e l d , y i e l d a t t r i b u t e s and o i l con t en t 
of r a in fed mustard , I n d i a n J .Agron . Mar-May 1930,26(1) 
57-41 . 
The experiment was conducted a t the R,B,S, c o l l e g e 
Research Farm, B ichpur i (Agra) dur ing w i n t e r seasons of 
1974-75 and 1975-76 . Experimen-^ comprising 4 l e v e l s of N(050, 
60 and 90 kg N / h a ) , 3 l e v e l s of P ( 0 , 5 0 and 60 P Oc/ha) and 
3 row spac ings (30 ,45 and 60 cm) as v a r i a b l e s on r a in fed 
mustard ( v a r i e t y - T 5 9 ) . The crop gave s i g n i f i c a n t y i e l d a t 
60 kg N and 50 kg P20c /ha , out the optimum l e v e l of n i t r o g e n 
and phosphorus were 5 0 . 6 kg N and 36 .7 kg P20^/ha , A row spacing 
of 45 cm was proved t o be s tq j e r io r t han o t h e r s . These t r ea tmen t s 
d id not a f f e c t t h e q u a l i t y i n terms of p e r c e n t o i l con ten t i n seed. 
TECH r^oLOGY-RICE ,VARIETIES ( Ras i /Rarendra) 
DRYLAND 
246. S ingh , T.N. ; Gulab Singh ; S ingh , H.P. Technology f o r dryland 
r i c e i n e a s t e r n U t t a r P r a d e s h , I n d i a n Fiag. May 1986 ,36(2 ) , 
3 0 - 3 1 . 
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The technology includes e f f i c i e n t use of rainfed 
water. The success or f a i l u r e of dryland r i ce i s t o t a l l y 
dependent upon the r a i n f a l l received during l a t e June to 
ea r ly October in eas te rn U.P, The choice of v a r i e t y 
e n t i r e l y depends upon the spread of r a in s and the duration 
of ra iny season which genera l ly spans from 80 to 90 days. 
T r a i l s were conducted a t var ious f e r t i l i t y l e v e l s with 
dwarf v a r i e t i e s such as • •Rabi», 'Narendra- ' , cauvery 
•IPT 826* e tc , and medium t a l l typfS such as N22', 'Browngora* 
e t c . The sowing of dryland r i ce should be done only in rows 
with in between spacing of 20 cm, using 100 kg healthy seeds 
per hectare . For maximum use of r a i n f a l l water f i e l d s 
should be strongly bunded. Most of the v a r i e t i e s responded 
s ign i f i can t ly up to 60 kg N per hectare and declined only 
the rea f t e r . Application of 60 to 30 kg. nitrogen per hectare 
gave gra in y ie ld up to 37-45 q/ha. The appl ica t ion of p20e 
and K2O each a t 30 kg per hectare as basal dressing also 
proved benef ic ia l . Half dose of N, a t the time of sowing 
and remaining half should be p ro f i t ab ly applied as top 
dressing a f t e r removing the weeds a t t i l l e r i r ] g stage. Though 
the hand weeding proved iwst e f fec t ive yet use of chemical 
herbicides p a r t i c u l a r l y propand (Stam F-34) and 2,4D proved 
qui te successful in eradica t ing weeds. 
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YIELD -e f f ec t on-CLUSTEPvBEAN,VARIETlES(FS 277)-
DRYLAND 
2A7. Masood All .Effect of p lan t types and row spacing on c l u s t e r 
bear> production under dryland condi t ions , India J . Agron. 
June -Aug. 1982,27(2) ,144r8. 
The f i e l d experiments were ca r r i ed out during Kharif 
seasons of 1977 and 1978 under dryland condi t ions a t Indian 
Grassland and Fodder Research I n s t i t u t e , Jhans i . Results 
revealed tha t on a l f i s o l s Durgapur Safed and Bl9-1-55 were 
high yielding v a r i e t i e s of c lus terbean out yielding FS-277. 
The optimum row spacing fo r Durgapur safed was found to be 
60cm. where as f o r B-19-1-55 was 45 cm. The seed y ie ld was 
depend upon number of pods per ^an t . 
MIIZE,REGI0NS-SHIWALIK -FOOT HILLS-RAINED 
248. M i t t a l , S.p. ; pratap Singh ; Dayal, S.K.N. ; Sud, A.D, ; 
Madan Lai Weed Control measures in rainfed maize (Zeamays) 
in Shiwalik f o o t - h i l l region, Indian J . agr ic . Sci . April 
1989, 59(4),251-4. 
Study indicated use and ef fec t of a t r a i i n e (2-chloro-4-
eth^riamino-S- isopropylamino-s- traizlne ) immediately 
a f t e r sowing of maize and d i f fe ren t schedules of manual 
weedir^ were studied on biomass product ion, nu t r ien t l o s s 
through weeds maize y i e l d , net r e t u r n s , run off and soi l 
l o s s i I t was found e:ffective to use a t raz ine @ 1 kg a i /ha 
+2 weedings I5 and 30 days a f t e r sowing, for reducing the 
N l o s s through weeds to the minimum. This treatment gave 
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(2528 kg/ha ) and straw (8541 kg/ha) y ie ld of maize, ne+ 
re tu rn of fe.3359 per ha and so i l l o s s (12.5' ' tonnes /ha) 
in comparision to o ther t reatments . 
MILLETS-SORGHIM-BUNDELKHAND -DRYLAND 
249. Masood Ali . Studies on weed management in Sorghum on drylands 
of Bundelkhand. Indian J . Agron. June Aug 1979,24(2), 
150-55. 
F ie ld experiment was Conducted on cen t ra l Research 
Farm, Indian Grassland and Fodder Research I n s t i t u t e , 
Jhans i during Kharif seasons of 1976 and 1977. Study 
revealed t h a t pre-emergence app l ica t ion of 1.0 kg a t raz ine 
(2-chloro-4-ethylaroino-6-isopropylamino-1 , 3 ,5 - t r i a z ine ) 
pe r hectare was very ef fec t ive in suppressing weid f l o r a , 
reducing crop weed competition (weed Index-8,8) and 
enhancing Sorghum gra in production and highly remunerative 
(RS. 947.70 addi t ional p ro f i t / ha over unweeded check). The 
next best weedicide was 0,75 kg/ha a t r az ine . Use of 
a t raz ine a t 0,50 kg / h a , y i e ld i rg s ign i f i can t ly lower (10.06q) 
than t h a t of o thers . The combined app l ica t ion of 2,4-D 
(post -emergence ) along with a t raz ine (Pre-emergence ) could 
bring only marginal increase in production over use of 
a t raz ine alone. 
-TILLERIMG-RAI^FED. 
250. Kaushik, S.K. ; Gautam,R.C, weed control s tudies in pea r lmi l l e l 
under rainfed condi t ion, Indian J.Agron. Mar-May 1984,29(1), 
31-6. 
H4 
This study determine the most ef fec t ive method of 
weed control in hybrid pea r lmi l l e t (pennisetisn americanum L.) 
under rainfed condi t ions revealed t h a t a t both higher (0,51sg 
a. i . / h a as well as lower (0.25 kg a. i . / ba doses with and 
without one haeings and hand weeding twice a t three and six 
weeks a f t e r sowing were the most e f fec t ive treatments for 
weed eradica t ion and enhancing the g ra in production 
of pea r lmi l l e t s ign i f i can t ly over unweeded condi t ions , 
WEEDICIDES-CHEMICAL-RAII^ ED 
251. Yadav,D,S. ; Singh, K,B. ; Sharma, V.D. ; Prakash v i r ; 
Solanki, N. S, ; Ved Ram, Studies on the Chemical control of 
weeds in pea r lmi l l e t under rainfed condi t ions , Indian j . A g r i . 
Res, April -June 1978, 12(2) 73-8, 
This study was conducted a t the All India coordinated 
Research sub-centre R.B.S, College Bichpuri , (Agra) U,P. to 
find out the most e f fec t ive herbicide and i t s ra te of applica-
t ion to control the weeds in rainfed pea r lmi l l e t . Control of 
weeds e i t h e r mechanically or chemically resul ted an increase 
in the yield of pea r lmi l l e t ranging from 3 to I03 percent 
over control .Atrazine a t the r a t e of 1 kg/ha (Pre-emergence) 
resu l ted in the d ra s t i c reduction in the dry weight of v/eeds 
a t harvest and subsequently increased the yie ld by 103^ and 
also proved most remunerative with the addit ional net 
re turn of Ps. 120,5 /ha over con t ro l . 
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LIST OF JOURNALS DOCUMEI^ TJED 
I S O 
mm OF jouPML 
Agricul tural s c i e n t i f i c Digest 
Agricul tural S i tua t ion in India 
Andhra Agricul tura l Journal 
Annals of ag r i cu l t u r a l Research 
Annals of Arid Zone 
ABBREVIATION USgD 
Agric. Sc l . Dig. 
Agrl, S i tu in India 
Andhra Agr ic , J . 
Ann, ag r ic . Res, 
Ann. ^ r id Zone. 
Geographer 
Gec^raphical Review of India 
Indian a g r i c u l t u r i s t 
Indian Co-operative Review 
Indian Faraing 
Indian Journal of ag r i cu l tu ra l 
Sconomics, 
Indian journal of Agricul tura l 
Research 
Indian journal of Agricul tural 
Science, 
Indian journal of Agronony 
Indian journal of P lan t 
Physiol c^y 
Indian journal of p l a n t science 
Indian journal of so i l 
conservation. 
Geographer 
Gec^ra, Rev, India 
Indian Agric, 
Indian Coop Rev, 
Indian Pmg, 
Indian J . of Agric, Eco, 
Indian J , Agric, Res. 
Indian J , Agric, Sc l . 
Indian j , Agron. 
Indian J , P I . Physiol , 
Indian J , P t . Sci . 
Indian J , So i l , Gonserv. 
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Indian journa l of Tropical 
agr icu l tu re 
journa l of Maharastra Agr icul tura l 
Universi ty 
Journal of oi3 -seeds Research 
journa l of Research Assaai 
Agricul tural University-
journa l of S c i e n t i f i c Research 
Bhcpal, 
Kurukshetra 
Leucaena Wews L e t t e r 
Madras ag r i cu l tu ra l journal 
Pes t ic ides 
Proceedings of Indian National 
Sc ien t i f i c Academy 
Pulse Crcps News l e t t e r 
mWS PAPERS 
Economic times 
Financia l Express 
Times of India 
Indian j . trap. Agric. 
J , Maharashtra ag r i c . Universi ty 
J . O i l , Seeds Rgs, 
J,ReP. Assam Agric. Univ. 
J ,Sc i en t , Res, Bhcpal 
Kurukshetra 
Leucaena News"^Letter 
Madras agr ic , J , 
Pes t i c ides 
Proceedings of Indian 
Nat, Sci.Acad, 
Pulse crops News l e t t e r . 
Economic times 
Financial Express 
Times of India 
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LIST 0^ ABBRSVIATIOMS USED 
@ At the rate of 
BH, C, Benzene Hexachloride (Gamaxine ) 
Ca Calcium 
C3I, : Calorie ( Eneigy ) 
Cm Centimeters ( Measurement) 
CO Coimbatore ( v a r i e t i e s of sugarcane ) 
CRRI Central Rice Research I n s t i t u t e , Cuttack 
C§H Used fo r Sorghum Hybrid 
Cv, Cult ivars 
D.A.p, Diammonium phosphate 
DL Delhi ( used with varieties ) 
FYM Farm Yard Manure 
ha Hectalre 
HB Hybrid Bajara 
HD Hybrid Delhi 
I .A.R.I , Indian Agricul tura l Research 
I n s t i t u t e , New Delhi, 
I .C.R.I .S.A.T. In te rna t iona l Crop Research I n s t i t u t e f o r 
Semi Arid Tropics, 
K & K20 potash/ Potassium ( F e r t i l i z e r s ) 
KWO3 Potassium N i t r a t e 
L Linn. '(Used with s c i e n t i f i c names of the crcps) 
Mo Molybdenum ( Traca element) 
MVP Marginal value product 
7^ Nitrogen 
PACS Primary Agr icul tura l c r e d i t Soc ie t i es 
PS<P2^3 Phosphorus ( F e r t i l i z e r s "^  
IH8 
PPM 
q 
R 1 , R 2 , R3 
S 
S1,S2,S3 
Stem F34 
S.W. 
T 
TIBA 
TOK E-25 
2,4-D 
usa 
VL 
¥HC 
WUE 
Zn 
Zn SO A 
P a r t s p e r m i l l i o n 
Q u i n t a l s (we igh t ) 
Row spac ings 
Sulphur 
P la t i t Spacings 
Weedicide 
South-west 
Type (use with v a r i e t i e s of c rcps ) 
T r i - i o d o BenzoMc a c i d 
Weedicide 
2 ,A-d ich lophenoxyace t ic a c i d 
(Weedicide ) 
Urea s i p e r g r a n u l e s 
Vivekanand Labora to ry 
(used with v a r i e t i e s ) 
Water Holding c a p a c i t y 
Water uSe e f f i c i e n c y 
Z inc« 
Zinc Sulphate 
Apart from these , there many abbreviat ion which 
have been used with the v a r i e t y of crops. 
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G L O S S A R Y 
Agraeconoffilcs - The term used fo r covering the economic aspects 
of ag r i cu l t u r e . 
Agrometry : - The tenn used fo r ag r i cu l tu re measurements, such as 
p l o t s i z e , amount of frater, and p l a n t i r ^ /sowing dis tance e t c . 
Agronomy : The science of crop-production and so i l management ,The 
name i s derived from the Greek words agros ( f i e l d ) and nomos ( t o 
manage ) . 
Annual ; A p l a n t t ha t caapletes i t s l i f e cycle fran seed in one 
year. 
Arid climate : A dry climate with an annual p r e c i p i t a t i o n of 
usually l e s s than 10 Anches and not su i t ab le f o r crc^- production 
without i r r i g a t i o n . 
Arid Zones : Areas of a r id elimate and s o i l where crop production 
i s only poss ib le by providing water to ^he crops e i t h e r by 
i r r i g a t i o n or r a in s . 
Band Treatment : To apply an herbicide in bands usually 12 to I5 
inches wide d i r e c t l y over crop rows, 
Biennial t of two years durat ion, A p l a n t germinating one season 
and producing seed the next. 
Black so i l ; So i l s having p rope r t i e s l i k e highly a rg i l l a ceoas , 
very f ine grained dark and contain a high proport ion of calcium 
and magnesium carbonates. They are very tenacious of moisture 
and exceedingly, s t i cky , when wet. 
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Broad cas t ; To sow or s c a t t e r seeds and f e r t i l i z e r 
on the surface of the land by hand or by machinery. 
Cereals : P lan ts cu l t iva ted as a crop in the rabl ( winter ) 
Season fo r i t s edible seed or g ra ins , fo r example, Barley, 
Rice, wheat e t c . 
Climate : The to ta l long time cha rac t e r s t i c weather of any 
region. 
Combine : A machine fo r harvesting and Threshing in one operation. 
Contour Furrows "6,- Furrows plowed a t r ight angles to the slope 
a t the same leve l or grade, to In te rcep t and r e t a i n runoff 
water. 
Drainage : Romoval of water accumulated in the so i l e i t h e r 
from rains or through seepage from canals or i r r i g a t i o n 
channels and r e se rvo i r s , through any system of passing 
^way water. 
Drought ; Lack of f a l l i n g down of ra ins becomes the droi:ght 
conditions of any region drought occurs over an area of 
where annual r a in fa l l i s l e s s than 75 percent of the 
noiraal. 
Dryland farming r Farming of even those area which are located 
in moist areas but where ag r i cu l tu re i s l a r g e l y rainfed 
may be regarded as Dryland, fanning .Dryland farming i s tha t 
of not only rainfed ag r i cu l tu re but a r id and semi a r id 
environnent. 
F e r t i l i t y ( S Q U ) ; - ^^^ a b i l i t y of so i l to provide the proper 
compounds in the proper amounts and in the proper balance fo r 
the growth of specif ied p l an t s under the su i tab le environment 
1 9 1 
F e r t i l i z a t i o n (So l i ) ; - The app l ica t ion t o the so i l of elements 
or compounds tha t aid in the n u t r i t i o n of p l a n t s . 
Ferto-fungicides ; - The tenn used f o r combination of f e r t i l i z e r s 
and fungicides and are used in the s o i l / crops fo r both 
purposes. 
Fodder ; - Maize, Sorghum, or o ther coarse grasses harvested whole 
and cured in an e r r ec t pos i t i on . Fulled fodder i s the leaves 
of corn or sorghim str ipped by hand from the standing s t a l k 
and then cured. Topped fodder i s the top of the maize s t a l k 
above the ea r , cut off and cured. 
Forage : Vegetable mat te r , fresh or preserved gathered and 
fed to animals, 
FY!4 ; Farm yard manure is the mixture of c a t t l e dung, the 
beeding c used in the stfeble and of any ramnants of straw 
and p l an t s t a l k fed to c a t t l e . I t i s the most valuable 
organic mat te r applied t o a s o i l . 
Green manure t Any crop or p l a n t grown and ploughed under to 
improve the s o i l , e spec ia l ly by addi t ion of organic matter . 
Harrow : An implement used chief ly fo r seedbed prepara t ion 
which s t i r s the s o i l , breaks c l a d s , smooths the f i e l d , 
and k i l l s weeds. Spike too th , spring tooth , and disk 
harrows are used. 
Himid Climate : A climate with su f f i c i en t p r e c i p i t a t i o n usually 
to support a f o r e s t vegeta t ion .The p r e c i p i t a t i o n in humid 
regions usually exceeds 30 to AO inches. 
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Him us ; The well decomposed, more or l e s s s t ab le p a r t of 
organic mat te r of the s o i l . 
Hybrid ; The off sp r i r^ of two parents uriLike in one or more 
he r i t ab le charac te rs . 
Insec t i c ides : A chemical used t o k i l l i n sec t s . 
Intercropping : A type of croppir^ system growing of two 
or more crops simultaneously on su f f i c i en t row spacing. 
Meaning growing of crop among the row of o ther crops, e .g. 
Sorghum + pigeonpea, Sor^hura+ Soyabean, SorTghum+ Groundnut . 
Legume : Any p l a n t of the family Legumino-sea. The pod of a 
leguminous p l a n t . 
Lime t Calcium oxide or quick lime ( Cao) but often refers also 
to calcium carbonate (CaC03) and to calcium hydroxide or 
hydrates o r slaked lime ( Ca (0H)2). 
Loam : A so i l composed of a mlxtui^e of two or more of the separates 
c lay , s i l t , sand and gravel . 
Mixed Croppir^ ; Method of growing the crcps more than one in 
a mixed form without maintaining the spacings of rows and 
p l a n t s , eg, wheat and barley Barley and gram e t c . 
Mulching : The process of covering the so i l and crops e i t h e r 
by natural or a r t i f i c i a l means t o reduce evaporation, 
to increase i n f i l t r a t i o n , to keep down weeds, to improve 
so i l s t ruc tu re and eventual ly t o increase crop y i e lds . 
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tffjtrogen f i xa t i on ; The conversion of atmospheric ( f ree) ni trogen 
to ni trogen compounds, chemically or by so i l oinganism l iv ing 
in the roots of legumes, 
Nutr ients (P lan t ) : A chemical element taken into a p lan t tha t 
i s essen t ia l to i t s growth, development, or reproduction. 
Ploughing t Is the process of t b m i r ^ up of the so i l in the 
form of furrows and ridges with the help of plough or 
harrows e t c . 
Pas t emergence : Stage a f t e r emerge. 
P re - emeiHence, Stage before emerge 
Product iv i ty of so i l ; The capab i l i t y of so i l f o r producir^ a 
specif ied p l a n t or sequence of p l an t s under a specif ied system 
of managese^t. 
Painfed Agricul ture : The farming on drylands which depends 
so le ly on the r a i n s . 
Sand t i ^ a l l rock or mineral fragments having diameters 
ranging from 1 to 0,05 mm, 
Seedling : The j u v e n i l e s t a t e of a p l a n t grown from Seed, 
A p l a n t derived frc«i seed ( in p lan t breeding )• 
S i l t t Snail mineral so i l p a r t i c l e s of a diameter of 0,05 to 0.002 
mm. 
Soil : The natural medium fo r growth of p l an t s on the surface 
of e a r t h , composed of organic and mineral ma te r i a l s . 
Sowing t To place seeds in a pos i t i on of growing. 
Straw t The dried remnants of f ine - stemmed p lan t s from which 
the Seed has been removed. 
1^'f 
S t r i p cropping : Growing crops in long narrow s t r i p s 
across a SI ope approximately on a l i n e of contour with dense 
growing crops a l t e rna t ing with i n t e r t i l l e d crops. 
Sub soi l t That p a r t of soi l below plough depth or below s 
horizon. 
Surface Soil t The upper 5 to 8 inches of the so i l or in 
arable s o i l s , the depth ccramonly s t r i r r e d by plough. 
T i l l e r : An e r e c t shoot a r i s ing from the crown of a grass , 
Tieth : The physical condit ion of so i l with respect to i t s 
f i t n e s s fo r the p lant ing or growth of a crop. 
Transpi ra t ion; The evaporation of moisture through the 
leaves . 
Variety : A group of individuals within a species t h a t d i f f e r 
from the res+ of the species . 
Weed ; A p l a n t t h a t in i t s l oca t i on i s more harmful than beneficiiai, 
Weedicides : Chemicals used to e radica te weeds. 
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Comparative s tudy 115 
GENERAL-CROPS 116 
N,P,Zn, WATER USE/YIELD - e f f e c t on PEARLMILLET 117 
HTTROGE^ T, SORGHUM (M.P. Char i ) 118 
SOURCES,Comparative Study of -BAJARA 119 
FERTILIZERS-LEVELS 
YIELD-effect on -FORAGE ( M.P,Chari ) 120 
OILSEEDS 
FERTTLIZATIOW 
FERTILIZERS HBSPONSE 
FORAGE -MINOR MILLETS-EXPERB'IE^5T 121 
DOSAGES-PLE^^Y 
TMDIAN-RAPE .VARIETY (Taramira ) RAI1FED 
FERT0-FU?>JGISIDE,/WSEDICIDE 122 
GROUM) ^"UT-RAI^FED 123 
imET> ROW, TTLLERIMG,RAGI 124 
MA^mGB !^E^^ /^APPLICATION SU F^LOWER 125 
NITROGEN, 
MAMGEME^^-TSGHWIQUES , SUl^ FLOWER 126 
N,P,K-ef^ect on -GROUNDNUT 12? 
RSSPO'^ TSE-NTTROGEN -SAFFLOWER 128 
YIELD-mPROVED, MUSTRAD 129 
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PULSES 
FERTILIZATIOM 
FEPTTLTZARS ^ T , P . K , FRSNCHBEAN,HILLS NILGIRI 130 
NITRATES/TOTR)-AMIDES/SULPHATES ,RAGI 131 
MITPOGEN-Application of 
DOUBLE-CRDPPTNG IMPRDVED 132 
PHDSPHATE, SOWING SPACING - e f f e c t of CHDP-ARHAR 133 
PHOSPHORUS - o f r e c t of COWPEA 134 
FERTILIZERS-RESIDUE - e f f e c t on 
MAIZE-RESIDUE ,INCOPPORATION YIELD - e f f e c t * on 135 
SORGHW^  ,^ TI'^ ROGEN -SOURCES 136 
Dryland farming See under S p e c i f i c heading as well as 
with d i f f e r e n t crops 
Dryland farming : a case s tudy of Ahmed Nagar D i s t r i c t 202 
Dryland farming in need of a c t i o n p l a n - 199 
Dry sowing of c o t t o n under r a i n f e d c o n d i t i o n s 67 
D u t t a , T.R. 19 
Dwivedi, D.p. 1^5 
See Mis ra , N.H. 
Dwivedi, R.M. 165 
An Scononic a n a l y s i s of f e r t i l i z e r s used on dry land 
c o t t o n f a m s 87 
An Econcmic assessment of Dryfanning t echno logy , 
adopt ion l e v e l s , c o n s t r a i n t s i n the t r a n s f e r of 
t echno logy : A case s tudy of r a in fed c a s t e r in south 
te lengana zone of Andhra Pradesh 79 
Sconcmics and adopt ion l e v e l s o-'^  imtorovecl dry land 
213 
technology among the t a r g e t e d And n o n - t a r g e t e d 
f oraers In Andhra Pradesh 78 
Econctnics of i n c r e a s i n g cropping in t ens i t j r in dry land 
a g r i c u l t u r e i n Ind ia 27 
E f f e c t of compaction and n i t r o g e n placement on 
y i e l d and n i t r o g e n uptake by r a in f ed r i c e and wheat 96 
Ef fec t of c u l t i v a t i o n , seeding r a t e and spacing on 
g r a i n y i e l d of r a in fed f i n g e r m i l l e t , 73 
E f fec t of d i f f e r e n t mois ture c o n s e r v a t i o n systems 
on y i e l d of sorghun (GSH6) i n ra in fed v e r t i s o l I5 
E f f ec t of d i f f e r e n t n i t rogenous f e r t i l i z e r s on 
ra in fed r a g i . '531 
E f f e c t of Fara yard Manure and chemical f e r t i l i z e r s 
on y i e l d of r a in f ed maize i n s i w a l i k f o o t h i l l s 107 
Ef fec t of f e r t i l i t y l e v e l s on sequence crop of ccmmon 
m i l l e t under r a in fed cond^' t ions. 38 
E f f e c t o^ f e r t i l i z e r s a D p l i c a t i o n on double c reeping 
under r a i n f e d cond i t i ons 41 
E f f ec t of f o l i a r sp ray of urea on r a in fed wheat 
grown under poo r s o i l f e r t i l i t y c o n d i t i o n s i n S iwal ik 
f o o t h i l l s 219 
E f f ec t of gamma i r r a d i a t i o n on wheat v a r i e t i e s 
under r a in fed cond i t i ons I4I 
E f f ec t of genot^/pes and p l a n t p e c u l a t i o n on the 
y i e l d of rainXed sunflower. 142 
214 
Entry No. 
Effects of i n t e r and in t ra row spacing spacing 
on gra in y ie ld of rainfed clusterbean 72 
Effect of in tercroppir^ of pulses and sunflower on 
the incidence of sucking peSts of rainfed cotton. 155 
Bffect of i n t e rcu l tu re on perf onnance of p e a r l -
mi l l e t under rainfed conditions 203 
Effect of l eve l s of nitrogen and phosphorus on 
forage yie ld of rainfed 'M.P, Chari* SorghuTi 
(Sor^htm b i c o l a r ) 120 
Effect of mulching and seed ra te on rainfed 
wheat ( Tri t icim alstivum ) 60 
Effect of mulching on yie ld of rainfed wheat a-^  
Siwelik F o o t - h i l l s 63 
Effect of n i t rogen, agro-chemicals and azotobactor 
inoculat ion with and without FYM on yie ld and 
qua l i ty of rainfed bar ley 207 
Effect of WPK appl ica t ion on the yie ld of bajara and 
gram under rainfed conditions 108 
Effect of ni trogen phosphorus and potassium on yie ld 
and yield a t t r i b u t e s of rainfed groundnut (Arachis 
hypogea ) 12? 
Effect of ni trogen , phosphorus and row spacing 
on yie ld , yield a t t r i b u t e s and oi l content 
of rainfed mustard 245 
Effect of n iTogen , phosphorus and row spacing on 
yie ld a t t r i b u t e s and oi l conte of Saff1ower under 
rainfed condit ion 239 
215 
Entry No, 
"Effect of n i t r c ^ e n , phosphorus and z inc on the 
y i e l d and water use by p e a r l m i l l e t unde^ 
ra in fed c o n d i t i o n . 11? 
E f f ec t of Plan-*- r e c t a n g u l a r i t y and n i t r o g e n on 
sorghum under dryland c o n d i t i o n s 222 
E f f ec t of p l a n t types and rov; spa'cing on c l u s t e r -
bean p r o d u c t i o n under dry land c o n d i t i o n s 247 
Ef fec t of po t a s s i im f e r t i l i z a t i o n on w i n t e r ha rd ines s 106 
and y i e l d of bread whe^t (Tr i t i cum aestivum ) and 
i t s r e s i d u a l e f f e c t on greengi^m (Vigna r a d i a t a ) 
under r a in f ed cond i t i ons 106 
E f f e c t of r§ iny season c rcps and n i t r o g e n r a t e s 
on y i e l d of r a in f ed wheat and the economics of 
i t s r o t a t i o n with o the r c r c p s . 37 
Ef fec t of r a t e s and methods of n i t r o g e n a p p l i c a t i o n 
on the growth, y i e l d and q u a l i t y of mustard 
under r a in f ed c o n d i t i o n s , of Agra reg ion . 129 
Effec+ of r a t e s and methods of n i t r c ^ e n a p p l i c a t i o n 
on the y i e l d and y i e l d a t t r i b u t e s of r a in fed ba j a r a 
HB3 grown in the a r i d zone 113 
Ef fec t of ra+es of n i t r o g e n , mulching, and a n t i 
t r a h s p i r a n t s on n u t r i e n t uptake of b a r l e y v a r i e t i e s 
under r a in fed c o n d i t i o n s 6"^  
E f fec t of row spac ings and phosphorus l e v e l s 
of Arhar p r o d u c t i o n under dry land c o n d i t i o n s I33 
E f f e c t s of t i l l a g e and da t e of harves t in i j of 
the p reced ing r i c e crop on p r o d u c t i v i t y and mois ture 
u t i l i z a t i o n of r a in fed w i n t e r c rcps 36 
216 
Entry No. 
E f f e c t of t i l l a g e p r a c t i c e s on y i e l d of r a i n f e d 
wheat i n Doon v a l l e y 53 
Ef fec t of time of a p p l i c a t i o n of a n t i - t r a n s p i r a n t s 
on the y i e l d of ra in fed wheat under mid h i l l 
cond i t i ons of Himanchal p radesh 93 
E f f e c t s of v a r i e t i e s , d a t e s of p l a n t i n g and h a r v e s t i n g 
on cane and suga r y i e l d s in r a in fed Sugarcane 24 
Ef fec t of va ry ing d a t e s of p l a n t i n g and row spacing 
on y i e l d of p e a r l m i l l e t v a r i e t i e s under r a in f ed 
c o n d i t i o n s . 65 
E f f ec t of Zn and P l e v e l s on the c o n c e n t r a t i o n 
and uptake of N and N/Zn r a t i o i n r a in f ed p e a r l m i l l e t 
(Pennisettro typhoides S & H), 110 
E f f i c i e n t use of f e r t i l i z e r s in d r y l a n d s . 179 
Env i ronsen ta l a n a l y s i s on dry land c rc^s of 
Sorghum and cowpea (pure and mixed ) . 19 
Eros ion See under S o j i s . 
EVALUATTOW 
GPOP-BAJARA 
MATIPITY-PATTERN - S t u d y of HARYAMA 137 
Evaluation of in sec t i c ida l spi^y schedule against 
the rnaoor pes t s of cotton (GAU-Cot 10) under rainfed 
condit ions, I95 
Evaluation of Maize v a r i e t i e s fo r fodder yield under 
rainfed conditions 90 
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Entry No. 
Evaluation of nitrogen -management techniques 
fo r rainfed sunflower ( Helianthus annus ) 126 
Evaluation of so i l moisture in dryfarmlng areas in 
India by c l imat ic water balance 89 
Evaluation of Sorghum (Sorghum b i co l a r ) and 
Safflower (Garthamus t l n c t o r i u s ) sequence cropping 
on dryland 2S 
Evaluation of supplemental i r r i g a t i o n through 
fara pond on dryland 213 
Experimental plo+ size and shape based o-
data frcm a uniformity t r i a l with dryland pigeonpea 209 
Factor demand, output supply and cons t ra in t s t o 
dryland r i c^ production in Ranchi d i s t r i c t of Bihar 178 
Faming systems research in Indian Arid Zone 5 
Farm size and produc-^ivity re la t ionsh ip in 
dryland agr icu l tu re in Nagpur dis-t-rict (Rajasthan) 85 
Faroda, A.S. See ^^alik, A.S. I9I 
Feasiblli+-y of double cropping under dr^rJand 
conditions of central u t t a r Pradesh 46 
F e r t i l i z e r s See under F e r t i l i z a t i o n 
F e r + i l i z e r : a must for rainfed faraing 116 
F e r t i l i z e r appl ica t ion in rainfed wheat 98 
F e r t i l i z e r s tudies on minor m i l l e t for forage 
yield under rainfed conditions 121 
218 
Ent ry Vo 
FERTILIZERS TEST 
CROP-WAmGE !^ENT 
FERTO-INS'^ CTICTDES 
TECHIVTIQUSS-IMPROVED 138 
MAIZE,VARIETIES,REGION HIMALAYAN,NORTH WEST 139 
F e r t o - f u g i c i d e s / I n s e c t i c i d e s - t e r r a s used f o r combination 
of F e r t i l i z e r s and F u n g i c i d e s . 
FORESTRY 
TRESCROPPTNG ,SEMI ARID BUNDELKHAND 140 
F o s t e r , John H. 166 
Gahlo t , K.N.S. 98 
Gajbhiye, K.S. 21-5 
Gajendr^i G i r i 30,57,62,1P2 
See Ganga Saran 
GAMri4RAYS - In f luence of 
IRRADIATION 
WHEAT,VARIETY (Kalyan sona ) 141 
Gangadhar r a o , D. 39 
See Gajendra G i r i 
Raja t De 
Gangwar, A, C. See P a t e l , R.K. 
Gautam,R, C. I45 See Ba^ar, A.K. 
Kaushik, S.K. 
Pandey ,S,K. 
GEWTYPE 
I1^FLU5N05 , SU^FLOV/SR,YIELD - e f f e c t on 
GENOTYPES /HYBRIDS S0RGHW4 ,AGRONOIfTC PRACTICES 
PERTILIZATTOF 
OAT(FORAGE), S P E G I E S - K E ^ ^ I T T - 1 0 Refomance 
PEARMILLET, EERTTLIZATION-NITROGEN 
SOLE/T^TER CPOPPIMG 
WHEAT, MORPHOLOGY /YTELD e f f e c t On 
PHENOTYPIC 
PULSE CTOP SOYABEATVT ,DRYMATTER 
PHYSIOLOGY 
GERMPLASM 
FERTILIZATIOKT,VARIOUS -DOSAGES 
YIELD-Improvement of TARAMIRA 
Genotypes See under Genet ics 
Genotype and n i t r o g e n i n t e r a c t i o n s i n p e a r l m i l l e t 
under r a i n f e d cond i t i ons 
Ghatak,S, See l a n e , P. K. 
G i l l ,A.S. 
>ee Abicbandani , C.T. 
P a t i l , B.D. 
G i r l , A,l\ 
Gi^=, L.P. 
Gopalan, M. ?e Venkatesan, S, 
Entry No. 
142 
143 
144 
145 
146 
147 
148 
149 
150 
145 
90,121,144 
176,237 
40 
Gcpa lk r i shna , B. See ^Tarayana , H.C. 
Gopalkt ishna Hebber, B.See Rajashekara , B . 3 . 
Gopani,D.D, 
Goyal,S,N. 
Grewal ,S ,S , 
Groundnut c u l t i v a t i o n in the r a in f ed uplands of 
West Bengal 
Growing S of f lower i n the d ry lands of p l a t e a u 
r eg ion 
Gulab Singh See S ingh , T.N. 
Gundu'^aOjD. S, 
Gupta,A,K. See Yamdagni, K 
Gupta, B i rendra Kimar 
Gupta, B .S . See Singh ,R.P. 
Gupta , M.L. 
Gupta , P .P. See D i k s h i t , N.N. 
Gupta, V.K. See Shanker , U. 
Guruswamy, T. 
Gyanendra Mani 
Hanijnantharao,C, : 
See Rao, U.B. 
Har ipa l See M i s r a , N.M. 
Havanagi , G.V. See Hegde, B .P . 
Hazar ika , B.D. See Boruah, A.R. 
Hazra, C. P. See D u t t a , T.R. 
Hegde, B.R. 
See Murthy, S.N, Narsimha 
220 
Ent ry No. 
101 
142 
107,219 
161 
77 
88 
32 
168 
55 
47 
191 
135 
Henry ,A, 86 
231 
Sn^ry No. 
Holkar, S. See Nigam, P.K. 
How to Increase production in rainfed upland 
area 138 
Hydraulic water see under ploughing 
An Ideal intercropping System for rainfed 
groundnut ( Arachis h5rpc^ea ) in Tamilnadu 162 
Tjardar, J . S . See Upadhyay, Y.M. 
Iralate, K.M.S. 67 
Impact of farmers t ra in ing on knowledge and adoption 
of improved p rac t i ces of rainfed groundnut in 
Andhra Pradesh 188 
Improved package of p rac t i ce s fo r dryland wheat 214 
Improvement of monetary re turn of coriander 
(Coriandrun s-ativuti) through safflower 
(Garthamus t i n c t o r i u s ) intercropt^ing in dryland I5I 
Increase rabi jowar yield in small holdings under 
dryland conditions 5I 
Increasing and s tabl is i i jg ag r i cu l t u r a l production under 
dryf a ruling 186 
Increasing and s t ab l i s ing crop^production from 
drylands in eas tern Ut t a r Pradesh 172 
Increasing ni t rogen eff ic iency in low land rainfed 
r ice 216 
Influence of climate on crop production in 
drylands 242 
232 
Entry No. 
In f luence of p l a n t i n g geometry and n i t r o g e n on 
the performance of I n d i a n rape under r a in f ed 
cond i t i ons 122 
In f luence of s t r aw mulch and t r a n s p i r a t i o n 
suppres san t s on s o i l t e m p e r a t u r e , dr^/matter and 
t o t a l bicraass p roduc t i on and n u t r i e n t uptake 
by dry land wheat. 62 
In f luence of wa te r a v a i l a b i l i t y on y i e l d of 
cowpea under r a in fed c o n d i t i o n s 49 
Innova t ions i n improvement of c r q j p r o d u c t i o n 
in d ry lands ( Res, rev. ) 48 
I n t e r c r o p p i n g See under s p e c i f i c heading as well as 
d i f f e r e n t c rcps 
kCrWECoimiics 
CR0PS-0IT,SEEDS ,SAF^L0^R 15^ 
Bl^ mRY 
CROPS-PULSES,LEM-IL/CHICKEEA 152 
cxmpAmA^ -cmppwQ 
COWPE,DOUBLE/HYBRTDS-Comparative Study 153 
CROPS 
CBREAL 
RICE-ORISSA,COASTAL 154 
FIBERS 
C0TT0N/BL4CKGRAM,PESTS - e f f e c t of 
PULSES ,COTTO?'J(Afflertcan ) MUFG 
MILLETS 
BAJARA (HYBRID ) COTTON 
PULSES, PEARmiLLET/PlGEONPEA 
SO RGHU'^ -SXPE RIME NT 
OILSEEDS 
CASTOR/GROUMDMJT - S t u d y of 
: GHUM)NUT 
MICROWTRIEM^S , WEST BET^ HAL .UPLAND 
, , , , TAP I^LNADU 
MAIZE ,RO¥-SpACING 
. SAFPL0V7ER/CHICKPEA,PRODUCT ION POTENTIAL 
soYABEAN/MAizE.CLIMATIC C O ^ J D I T I O N S . N A G A L A ^ S 
SOYABEA^T/MAIZE, CLIMATIC C0!€)ITI0!^IS,NAGALAND 
PiGEOIvtPEA, MADHYA PRADESH-NORTH 
PULSES 
CLUSTERBEAN/MUmBEAN,SEMI ARID 
MILLETS, PIGE0NPEA/S0RGHUP4 
MUNGBEAN/GUAR 
PIGSONPEA /COMMTIBLE 
GR0PPIJ1G-PATTERNS,REGION UDAIPUR 
SYSTEM 
CULTIVATION,LOW-RAITFALL ,UTTAR PRADESH 
EASTERN 
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Ent ry No. 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
165 
166 
167 
168 
169 
170 
171 
172 
MIX5D-CR0PPIMG 
WHEAT/CHICKPEA, YIELD/WATER USE -e f f0Ct on 
MUT,TIPLE 
EPFICIEi^ ^CY-RELATIVE , PIGEON PEA 174 
PAPALLEL 
CROPS-WHEAT/CHICKPEA , VARIETIES -RAIl^FED 175 
PATTERW/OTTROGEF-ECONOMY ~^±udv of COTTOF I76 
SOLE/Il^ ^TER CROPS 
T^pnDTTCTIVTTY-Ccmparative Study 177 
I n t e r c r c p p i r g and C r o p - S u b s t i t u t i o n in r a in f ed upland 
c o a s t a l O r i s s a . 154 
I n t e r c r o p p i n g of Mungbean and c l u s t e r b e a n i n 
p e a r l m i l l and urdbean i n c l u s t e r b e a n in Rainfed 
cond i t i on , 157 
I n t e r c r o p p i n g of mungbean and g u a r i n c a s t o r under^ 
dryland c o n d i t i o n s 159 
I n t e r c r c ^ p i n g of mustard with ch ickpea , l e n t i l and b a r l e y 
in d ry lands 152 
In-^-^rcrqDping of p e a r l r a i l l e t and pigeocpea i n r a in f ed 
c o n d i t i o n I58 
I n t e r c r o p p i n g of Soyabean i n maize under r a in f ed 
Agro -c l ima t i c (Conditions of Nagaland 165 
Tntercrcpping of v i l d t u r n i p in t a rami ra and 
chickpea i n dry a i? id-sols of Haryana I7 
I n t e r c r o p p i n g under dry land c o n d i t i o n s of uda ipur 
reg ion 171 
224 
Entry No. 
173 
Intercropping Mth legume and oil seed crops in 
maize a t d i f f e ren t spacin^s under rainfed 
conditions 
I t n a l , C.J. See Narayana, H.C. 
I t pays t o Select a su i t ab le v a r i e t y for dryland 
IV/p 72 ' -A new rus t r e s i s t a n t wheat fo r rainfed areas 
Jagdev Singh See Malik, A.S. 
See Singh ,Fl,p. 
Jagshoran 
ja in ,G.L. 
j a i s w a l , L.M. See Singh, H.P. 
j a n a , P. K. 
j a t a s r a , D.S, 
Jeyaraman, S, 
Jha , D. See Singh ,S ,p ; 
J ha, K.W. 
Jha , K.P. 
See Rao, M.V. 
J i v a n i , K.V. See Goyal, S.w, 
jodha, w.s, 
j o s h i , H.C, See jagsharan 
jowar yield as affected by contour cu l t i va t ion and 
f e r t i l i z e r l eve l s under rainfed condit ions. 
225 
Entry No. 
163 
39 
211 
69 
109 
127 
197 
102 
91 
226 
189,210 
75 
226 
Entry No. 
Kackar, N.L. 1"^ 
K a j j a r i , N.B. See Koraddl , V.R. 
Ka le , S.P. See Umrani, M.K. 
Kalinga I I I ' A p r o n i s i n g e a r l y d u r a t i o n r i c e 
v a r i e t y f o r r a in f ed uplands 228 
Kamta Prasad 37 ,99 ,139 
See Jagshoran 
Kanodia, K.G. See Ra i , P . 
Karunakaran,A, 126 
Karwasra, S,p. S See Dayaram 
K a t a r k i , B H. 7 
Kaushlk , S . K . 1 6 , 2 3 , 6 5 , 
114,250. 
See B r a r , A, K, 
Gautam, R. C. 
Pandey, S. K, 
Kehar Singh See Grewal , S . S . 
M i t t a l , S . p . 
Khan, Q.M. See Nakashgir , G.H. 
Khan, S.A, See Suraj Bhan 
Kharwara, P,C, See Sharma, Pradeep K, 
K h i s t a r i e , M.K. See P a t e l , J . S . 
K l s t o r i a , M. T\ See P a t e l , J . S . 
Kola rkar , I . S . See Gajbhiye , K.S, 
Koraddi , V.R. I57 
Koranne, K.D. See J agsho ran 
Tyag i , P.C. 
Kaul, P. K. See Shah, ?4.H. 
227 
Ent ry No. 
Krishna Mohan See S l r ^ h , Y.P. 
K^ishnamurthy, K. See Snanthanarayana , R, 
Krishnamurty, A, See S r i n i v a s u l u , K. 
Krishnegowda, K.T. 
Kuhad, M.S. See Shear^n, J . S . 
K u l k a m i , M^V. See Koraddi , V.R. 
Kunar , D. 
Ktt9ar,S,D. 
L a i , B. See B h a t i a , K,S, 
L a i , S. 
Legunes f o r ni- 'rogen econony and double 
cropping under r a in fed c o n d i t i o n s 
Lenka, D, See Nayak, B.C. 
L e n t i l an i dea l p u l s e crop f o r d ry land f a m i n g 
A Low cos t mu l t i -pu rpose implement f o r d ry land 
farming 
Low land ^ee under S o i l s 
Lu th ra , J .K. See Rao, M V. 
L u t h r a , O.P, See Sheoran, I . S . 
Mshajan , M.S. See Fikam, S,K, 
Mahatlm Singh See Singh , O.P. 
Singh ,R.A. 
Mahesh Pal See Mehro t ra , O.N. 
Mal ik , A.S. 
Mal ik , N. See Singh , H.P. 
Mai iwal , G. L. 
125 
2,1#0 
94 
138,201 
132 
55 
203 
117 
228 
Entry No, 
MANAGSMS^ T^ 
CROPS 
ECOMO!ffiTRY, RICE ,-BlHAR-DRYLAM) ^'^^ 
FERTILIZERS-Comparative s t u d y - DRYUMD ' ^ 
PHOSPHORUS,GROUNDNUT ,VARIETIES -DRYLAND 180 
GE>?SRAL 
THRESHING-DRYLAND 181 
CROP PRODUCTION 
MAMGEMENT-FINANCS-DRY PARyiING 182 
MiNOmiLLETS ,MEASURE^S^^?, YIELD DRYLAND 1S3 
SEED PRODUGTIOW,CLUSTERBEAN-DRYLAND 184 
TREATMENT ,BARLEY-RAINFED 185 
STABlLITY-DRYFAmiNG - 186 
TECHNOLOGY 
AGROECONOMTCS 
COST/BENEFITS, IRRIGATION,DRY FARMING 187 
TRAI^Hm-Irapact Of 
CROP OILSEEDS GROU^^WT ANDHRA PRADESH RAI^FED 188 
TRSI^ TDS 
GEmPAL 
RESEARCH-REPORT DRYLAND F A m i m 169 
Managraaent of phospha t i c and P o t a s s i c f e r t i l i z e r s 
f o r hybrid and l o c a l maize under r a in fed c o n d i t i o n s 
of south E a s t Rajasthan 109 
Management t echnology See under D i f f e r e n t crops as well 
s e p a r a t e heading 
Mandal, B.K. See Rao, M.V. 
Mane, V.S. 59 
223 
Ent ry No. 
Manna, G.B. See J ha , K.P. 
Nigam, R.K. 
Mannikar, N.D. See Abichandani ,C,T. 
Masood A l l 20 ,50 ,133 , 
180,224 
247,249 
Mathur , B,K. See Henry,A, 
Singh ,D,v. 
Maurya, R.K, See Abichandani ,C,T. 
Md, Taiyab See Gupta, B i rendra Kiroar 
Medium s o i l See under S o i l s , 
Meelu, O.P. See B r a r , J . S , 
Mehnot,S. G. See J a i n , G , L . 
Mehrot ra , O.N, 230 
Method and t iming of n i t r o g e n a p p l i c a t i o n i n 
r a in fed b a j a r a 111 
Mis ra , B.N. See Singh, K.N. 
M i s r a , D.K. See Vyas, D.L. 
M i s r a , N.M. 141 ,204 
See Dwivedi, D.p. 
M i s r a , V. K, See Nigam, p . K. 
M i t t a l , S .p . 51 ,63 ,248 
See Grewal ,S ,S . 
M i t t r a , B.T^T. I5I 
30 
Ent ry No, 
Modgal, S.C. See S ingh , C.w. 
Modhavadia, M.M. See Goyal,S.N. 
Mois ture conse rva t ion e f f i c i e n c y of seme legumes and 
t h e i r e f f e c t on the y i e l d of r a i ( B r a s s i c a Junceacoss ) 
under r a i n f e d c o n d i t i o n s 14 
?4oorthy, B .T .S . See Rao, M.V. 
M o o r t l , T.V. 60 
Morphological a t t r i b u t e s towards y i e l d i n 
r a in fed v/heat ( T r i t i c u n aestivum L. ) 147 
Mukherjee, A.K. See J a n a , P.K. 
Mukhtar Singh See Nar indpr Singh 
Mulching See under crcpping systems 
M u l t i p l e c rc^ning under r a i n f e d co '^di t ions 33 
Murthy, S.TvT^  Narsimha 124 
Muthuswatny, P. 134 
Nagireddy, K, 188 
Nagre, K.T. 115,156 
Makashgir, G.H. 106 
Namdeo, K.^K See 
Naqvi, S.M.A, See 
^^arayana, H.C, 213 
^Tarayanan, A, See 
Tana r ,S , S. 
feo, M.V. 
Muthuswamy,?. 
Venka tesan ,S , 
Narayana reddy,M. 209 
?31 
E n t r y No, 
Naresh Chandra See Singh, R.P. 
Nar inder Singh 173 
Narkhede, P. L. See Umrani, N.K. 
Natesan,R, See Muthuswamy, P. 
See F a r i n d e r Singh 
tv^ayak, B.C. 218 
f Jay i t a l .S .C . 71 
' ^ ' ee la ' An e a r l y matur ing r i c e v a r i e t y f o r r a i n f e d 
uplands . 10 
Neraa, D.P. 76 
I^ e^w technology of r a in fed a g r i c u l t u r e and i d e n t i f i c a t i o n 
of cons+:raints on i t s adop t ion in m i d - h i l l s o f U.P. 80 
^^ ew technology f o r r a in fed ground^^ut 123 
T^ Tigam ,P. K. 148 
^ligam, R.K. 227 
T^ikam, S.^A, 2 8 , 4 4 , 1 5 1 , 
164. 
N i r a l e , A.S. 104 
Nitrogen f e r t i l i z a t i o n of fodder Sorghum M.P, Chari 
(Sorghum b i c o l a r ) grown under r a in fed c o n d i t i o n s 118 
Nit rogen management i n high y i e l d i n g co t ton under 
ra infed c o n d i t i o n s . 102 
Nit rogen up take , g r a i n y i e l d and i t s a t t r i b u t e s 
in r a in f ed b a r l e y as in f luenced by modes of 
n i t rogen (Urea) a p p l i c a t i o n 92 
232 
Entry No, 
A Note of leaf weevil (Gyrtozemia cognata 
Marshall (curculionidae ; coleoptera ) i n f e s t i r ^ 
kharif crops in dryland farming. 196 
Note on effect of ni trogen and p lan t densi ty on 
rainfed Sorghim in mar so i l of Bundelkhand region 
of Ut ta r Pradesh. 230 
A Note on manuring of blackgram and i t s residual 
effect on bar ley under rainfed condit ions. 221 
A Note on response of rainfed pea v a r i e t i e s to row-
spacings and phosphate l e v e l s , 237 
A ^Tote on the effect of deep ploughing on basic i n f i l -
t r a t i o n ra te of s o i l s , root growth and gra in yield 
under rainfed agr icu l tu re a t Anantapur 54 
A Note on the effect of sulphate of Potash on hydraulic 
conduct ivi ty , water holding capacity and crop yie lds 
under rainfed ag r i cu l tu ra l Anantapur, 56 
A Note or the stud-^es on ni t rogen requirement to 
t r i t i c a l e under rainfed condit ions. 224 
Nothing succeeds l i k e sarson on drylands . 2^5^ 
Oilseeds Crop See Crcp-oiiseeds -
Ojha, S.1VT. See Jha, K.N. 
Singh, Y.P. 
On fam evaluation of premising ear ly r ice -
(Oryza sa t lva ) v a r i e t i e s under rainfed uplands, of 
coastal alluvium and red l a t e r i t i c s o i l s , 226 
Optimum s i z e , shape and o r i e n t a t i o n of exper imental 
p l o t s with dry land sorghum . 
Optimun time of sowing green gram and blackgram as 
i n t e r c r c p s of pigeonpea in the r a in fed 
uplands of B i h a r 
Overlapping c u l t i v a t i o n of c o t t o n i n hybr id b a j a r a 
under d r y f a m i n g c o n d i t i o n s . 
P a d a l i a , C.R. See Rao, M.V. 
See Rao, M.V. 
See Gopani,D,D. 
P a t e l , J . S , 
Pabuja , A.N 
Raida, V . J . 
P a i d a , v . P . See P a t e l , J . S . 
P a l a n i a p p a n , S , p . See K'urcmdl£aj'ap,A. 
Pa l ,S ,K . 
See Jagshoran Pandey, B.D. 
Pandey,S.K. 
Pandey ,V.K. 
Panjab Singh 
P a n t , S.K. 
Panwar, K. S. 
233 
Intry Mo, 
208 
See Gyanendra Mani 
See Aggarwal, R, K. 
See j a g s h o r a n 
See Sharma, P.P. 
Parmar, M.T. See P a t e l , J .R , 
P a t e l , J . S . 
Partneswaran,P. See S e n t h i v e l , T . 
P a r t h a s a r a t h y , P . B . See Tej Bahadur 
229 
157 
196 
13 
Pasupalak ,S ,N. See Rafey ,A, 
ra LC J, f « , n_. 
P a t e l , J . C , 
P a + e l , J . R . 
Pa te l , J . S , 
Pa-^el,R.D. 
Pa te l ,R.P. 
Pa^el ,R.R. 
P a t e l , S . R . 
P a t e l ,V. N. 
P a t i l , B.D. 
P a t i l , G . B . 
P a t i l ,N.Y. 
P a t i l ,V. S. 
Pat i ram 
Paul ,A,M, 
PERPORMAMCS 
See 
See 
P a t e l , J . S . 
Gopani, D.D. 
Se== K a l i w a l , G.L. 
See 
See 
See 
See 
See 
See 
Urkurkar , J . S . 
G i l l , A.S. 
Umrani, N, K. 
Nikam,S.M. 
Gurus wamy,T, 
Narayana, H,C. 
Boruah,A, R, 
CROPS 
BARLEY,VARIETIES , N. LEVELS-BIHAR-RAII^FED 
CASTOR,HYBRID/VARIETIES -TELE^U^^m RAI^FED 
GRSE^ T GRAM/GOWPEA , VARIETIES -RAJASTHAN^ V®STER1<^  
DRYLAND 
SOYABEAN, VARIETIES-Comparative S+udy -RAI^FED 
234 
Ent ry No. 
116 
170 
158,240 
182 
195 
140 
66 
190 
191 
193 
235 
Ent ry No, 
Performance of c a s t e r hybr ids and v a r i e t y under r a in fed 
cond i t i ons of Telengana 191 
Performance of d i f ferer^ t c u l t i v a r s of b e r (Ziz iphus 
maur i t i ana L, ) under r a in fed c o n d i t i o n s : 
A Note. 22 
Perfonnance of d i f f e r e n t v a r i e t i e s of b a r l e y t o 
M l e v e l s under r a in fed c o n d i t i o n s of North B i h a r 190 
Performance of p e a r l m i l l e t genotjTpes i n s o l e and 
i n t e r c r o p p i n g systems under r a in fed c o n d i t i o n s . 146 
Perfonaance of r a in f ed Oat genotypes f o r fo rage and 
g r a i n p r o d u c t i o n . 144 
Performance of sa f f lower based double cropping 
Sequence under r a in fed c o n d i t i o n s , 44 
Pefformance of wheat v a r i e t i e s under r a in fed 
c o n d i t i o n s , 204 
P e s t con t ro l See under d i f f e r e n t crops as well as s e p a r a t e 
heading 
PEST CONTROL 
MANAGEMENT 
INSECTICIDES 
CROP CEREAL WHEAT RAI!^FED 194 
I '^TSECTS 
CROP-PIBER-COTTON RAINFED I95 
GENSRAL-DRYLAI^ ^ 196 
236 
Entry No. 
Phenotypes See under Gent les 
Phenotyplc s t a b i l i t y of seed y i e l d , dry m a t t e r 
and wa te r use e f f i c i e n c y of Soyabeen (Glycine max) 
under r a in f ed c o n d i t i o n s , 143 
Phenotyplc s t a b i l i t y f o r q u a n t i t a t i v e t r a i t s of seesamg 
under r a in fed c o n d i t i o n s of a r i d environment. 2 
Phosphate uptake by wheat ( T r i t i c u n s p e c i e s ) 
V a r i e t i e s grown under i r r i g a t e d and r a in f ed reg ions 
of Maharashtra 104 
PHYSIOLOGY 
CROPS 
FORAGE COW^k-BPYUm I97 
WHEAT,YIELD ASSOCIATTO^T RAIT^^FED 198 
PLA'^ S^ 
AGTIOF-DRYLA'^TD ^AmiT^^ 199 
PLA^^ -GROWTH 
VARIETIES ,WPROVEMET^ TTS-DRYLA^^  200 
P l a n t i n g See under sowing S o i l s 
poor So i l 
P rah lad Singh See M i t t a l , S .p . 
Prakash V i r 245 
See Yadav, B .S . 
P r a s a d , M.V.R. 129,192, 
200 
Prasad ,R. See Shanna, S,N, 
P r a s a d , R.B. Seie S ingh, R.K. 
P r a s a d , R.D. See S ingh , m.N. 
P ra sad , R.w. See Pat l ram 
237 
Entry No. 
P r a t a p Fa ra in See S r i v a s t a v a , Anil K, 
Pra tap Singh See M i t t a l , S . D , 
P r e l im ina r y s tudy movement of a v a i l a b l e wate r 223 
in Sandy loam s o i l s under dryfarming c o n d i t i o n s 225 
Prem Singh See Kamta P rasad 
Produc t ion e f f i c i e n c y of mustard based cropping 
Sequences as inf luenced by the p reced ing season 
c u l t u r a l p r a c t i c e s in d r y l a n d s . 30 
Product ion p o t e n t i a l s and ne t r e t u r n s from Echinochloa 
based crop sequences under r a in fed c o n d i t i o n s of 
Worth Western h i l l s . 29 
Produc t ion p o t e n t i a l of Safflower-chiclq3ea i n t e r -
cropping under ra in fed c o n d i t i o n s . 164 
P roduc t ion P o t e n t i a l of seed c l u s t e r b e a n genotypes 
as Sequence crop in dryland 184 
Produc t ion technology f o r r a in f ed low-land r i c e 
in e a s t e r n u t t a r pradesh 3"^  
P r o d u c t i v i t y of Kharif crops as inf luenced by 
p l a n t i n g time under dry land c o n d i t i o n s . 20 
P r o d u c t i v i t y of some r a in fed crops in s o l e and 
i n t e r c r o p systemi I77 
PROJECTS 
DROUGHT-TOLEREM* 
CROP-PRODUCTION 
CROPS-PULSES .lE^^lL-DRYLAKD FARMING 201 
Promising-rice v a r i e t i e s f o r rainfed uplands of 
eas tern Ind ia . 
Rafey, A. 
Rafique, M.M. See Nakashgir, G,H. 
Ragi v a r i e t i e s fo r rainfed areas of Doon Valley 
Rainfall c i s t e r n S3rstem under rainfed cu l t i va t ion 
of r ice in poorly drained black s o i l s of v e r t i s o l 
group in cblat isgart! region. 
Rainfall pat-^em and crop p lanni f o r rainfed 
farming in Indore region. 
Rai, P. 
Rai,R.N. 
R-ajan, M.S. Soundara See Reddy ,K, Ramkimar 
Rajashekara, B.G, v 
Rajat De 
See Agarwal, S.K. 
Turkhede, B.B. 
Rajput, P.R. Se£ Masood Ali 
Rajput, R.P. 
Paju,D.V.M. Se£ Rao, K.L. 
Ramakrishana, Y. S. 
See Ramana rao , B.V. 
Rarakumar reddy, K. 
Ramanamurthy,T,V. 
Ramana rao , B.V. 
Ramanath, B.See M i t t a l , S.p. 
Ramanathan,T, See Senthivel ,T. 
Ramasastry, K, S, 
238 
Entry No. 
227 
73,229 
205 
212 
83 
103 
-3 
183 
217 
193 
242 
24 
21 
31 
89 
4- U V 
Ent ry Mo. 
Ramvishal See Gahlo t , K.N,S. 
Rana, D.N, See Bhandar i , A.L. 
Rana, D,S. See B r a r , J,S, 
Rana, V.S, See Singh ,B,P. 
Randhawa, A.S. 19A 
P^njodh Singh See Nathu Singh 
Rao, A.C.S. See Das, S.K. 
^ ° » ^ ' P ' See Rao, K. L. 
Rao, K. L. 70 
Rao, L.G. See M i t t r a , B . N . 
Rao, N.G.P. See Sv/aminathan, M.S. 
See Hanunantha r a o , C. 
Rao, Y. Gurunadha 206 
R a t h i , G.S. See Shanna, R.S. 
Rathna Kumari, S, See Nagi reddy, K. 
Ravinkumar,V. See Robinson,J .G. 
R^wat, C.R, See Masood A l i 
Rawat, R.S, See T3ragi,D,V.S. 
Ray, S.B. See Shaima, R.P. 
Reddi,G.H. Sankara 24,113 
Reddy, D, Pamohandra See Reddy, D,Subbararai 
Reddy, D. Subbararai 52 ,54 ,56 
Reddy,G.H. Sankara See Reddy, K, Ramakunar 
Reddy, T. Y. 
Reddy, K, Ramakumar 38 
Reddy, M. Harayana See Che t t y , C.K. Ramanatha 
Reddy, N, Munikrishna See Hegde, B.R, 
240 
Ent ry ^To. 
Reddy, P.M. See Reddy, T.Y. 
Reddy, P. Maheswara See Reddy, K, Ramakumar 
Reddy, P, Pajeswara See Shiv Karan Singh 
Reddy, P . S . 123 
Reddy, S.Rami See Reddy, T.Y. 
Reddy, T.B, See Reddy, T.Y. 
Reddy, T. Y. 243 
Reddy, T. Yellamanda 184 
See Reddy, K, Rama kumar 
Reddy, Y.V.R. 4 ,27 
Re l a t i onsh ip between c o s t s and r e t u r n s in the r a in fed 
Kharif crops on a r i d l ands 3 
R e l a t i v e c o n p a t i b i l i t y of d i f f e r e n t crops sown mixed 
with Bar l ey a t d i f f e r e n t f e r t i l i t y l e v e l s under 
ra in fed c o n d i t i o n s . 220 
Re la t ive e f f i c i e n c y of m u l t i - i n t e r c r o p systeT; i-^ 
Pigeonpea under r a in fed c o n d i t i o n . 174 
Re la t i ve importance of Forage y i e l d components i n 
Cowpeas under dry land c o n d i t i o n s 197 
Research and technology f o r dry land farming in 
I n d i a , Sane i s s u e s f o r the f u t u r e s t r a t e g y . 189 
RESEARCH 
CASE STUDY, AHMSDMAGAR -DRYLAND FARF4ING 202 
CROPS-PEARLMILLET 
nnERCULTURS-effect of RAII^ FED 203 
241 
E n t r y No. 
CRCP-PPODUCTION 
GROPS-CSREAL 
WHEAT,VARIETY (Kalyana Sons /K852) 
TRIAL-RAI^FED 204 
MI^TOR-MILLETS,VARIES (Mandua /Ragi,RAU21^ 
VALLEY -DOON 205 
SETARIA ,VARTETY (SI A 326) -A^DHRA PRADESH RAI^FED 206 
INWOCUUTIQW 
AGROCHEMICALS 
CROP-BARLEY,YTELD-effect on RAITFED 20? 
MILLST-SORGHH! 
PLOT-TRIALS, MEASUREMEKT , EXPERIMENT, 
DRYLAND 208 
PULSES -PIGEON PEA 
PLOT-TRIAL ,EXPE RBIE NT-DRYLA ND 209 
PROSPECTS 210 
RESISTANT 
RUST 
WHEAT-VARIETY 'I¥P72» - RABFED 211 
Resource use and produc t iv i ty in dryland agr icu l tu re 
In Nagaur D i s t r i c t Raj as than. 84 
Resource use eff ic iency in drjrfarming 187 
Response of bar ley v a r i e t i e s to l eve l s of Nitrogen 
under rainfed condit ions, 91 
2^2 
Ent ry No. 
Response of cas+a r v a r i e t i e s t o d a t e s of seeding 
under dry land c o n d i t i o n s of Nor th -¥es t I n d i a . 241 
Response of Cowpea t o Phosphorus a p p l i c a t i o n 
under r a in f ed c o n d i t i o n s 134 
Response of d i r e c t seeded r i c e t o n i t r o g e n under 
dryland c o n d i t i o n s . 232 
Response of d i r e c t sown r i c e t o l e v e l s of n i t r o g e n 
under r a in f ed c o n d i t i o n s , 94 
Response of French Bean t o d i f f e r e n t l e v e l s of 
n i t r o g e n and phosphorus in N i l g i r i H i l l s under 
rainfed c o n d i t i o n s . 13C 
Response of Green gram (mung) t o sowing d a t e s under 235 
ra in fed c o n d i t i o n s 
Response of Groundnut v a r i e t i e s t o phosphate a p p l i c a t i o n 
under dry land c o n d i t i o n s , 180 
Response of Kharif Jowar (Sorghum ) V a r i e t i e s t o vary ing 
l e v e l s of ^'^K under r a in fed c o n d i t i o n s . 115 
Response of maize geraplasms t o va ry ing l e v e l s on 
n i t r o g e n under r a in fed c o n d i t i o n s 149 
Response of m i l l e t Kodo v a r i e t i e s t o n i t r o g e n and 
phosphorus l e v e l s under r a in fed c o n d i t i o n s . 114 
Response of p e a r l m i l l e t hybr ids t o d a t e s of sowing 
u rder r a in fed c o n d i t i o n . 64 
Response of p e a r l m i l l e t hybr ids t o n i t r o g e n - f e r t i l i -
z a t i o n and p l a n t under r a i n f e d c o n d i t i o n s . 23 
243 
Entry Mo. 
Response of pea r lmi l l e t to ni t rogen f e r t i l i z a t i o n under 
rainfed condition, '^ 112 
Response of pigeonpea v a r i e t i e s t o l eve l s of phosphorus 
and row-spacing under rainfed condit ions, 238 
Response of promising rainfed maize (Zea mays) 
v a r i e t i e s to nitrogen appl ica t ion in North western 
Himalayan 139 
Response of rabi cereals to l eve l s and methods of 
nitrogen appl ica t ion under dryland conditions of eastern 
U.P. 97 
Response of rainfed d i r ec t deeded r ice to potassium or 
alf i so l s of Meghalaya. 
Response of rainfed groundnut (Arachis hypogeal.) to 
varying spacings, 240 
Response of rainfed pea r lmi l l e t (Penisetiun glaucum) 
to p lan t densi ty and moisture conservation. 13 
ReSDOnse of rainfed sunflower t o d i f fe ren t 
management p r a c t i c e s , 125 
Response of rainfed wheat t o d i f fe ren t seed ra tes 
and sowing methods 7I 
Response of rainfed wheat to ni trogen . 99 
Response of rainfed wheat to ni trogen f e r t i l i z a t i o n 
in Kulu va l l ey (H.P. ) 100 
Response of Safflower to app l ica t ion of ni trogen under 
rainfed condi t ions. 128 
244 
En^fv No. 
Response of Seasame to methods of sowing and 
row Spacing under rainfed condit ions. 70 
Response of s e t a r i a sphacelate to nitrogen and 
phosphorus under rainfed condit ions . 103 
Response of wheat cu l t i va r s to d i f fe ren t methods 
of ni trogen appl ica t ion under rainfed condi t ions . 21 
Response of wheat to potash f e r t i l i z a t i o n under 
rainfed condit ion. 105 
Robinson, J . 3 . 15 
Role of Agro-techniques in the production of 
rainfed wheat, 1 
Roy, J.K 10 
Safflower a- good rabi crop fo r drylands 21? 
Safflower remunerative in drylands of Madhya Pradesh. 76 
Saharia, P. 255 
Sanghi, N. K. 124 
Saran,G. _See Al-Bakry, A.N.M.M. 
Sarap, F,H. See Agrawal , J . P . 
Sr ivas tava , U. S , L . 
Sar i ta See Moorti , T.V, 
Sasani, G.V._See Maliwal, G.L. 
S a s t r i , A.S.R.A.S. See Urkurkar, J . S . 
Sastr>r, P.S.N. See Rajput, R.P. 
Satyanarayana, A. I7 
Satyanarayana, T. See Hegde, B, R, 
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